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DEFINITIONS AND TERMS 
Autism Spectrum Disorder: The term is a broad category containing similar developmental 
disorders into which Autism Disorder falls (American Psychological Association, 2013). 
Diagnosis of Autism Spectrum Disorder: This includes several conditions that used to be 
diagnosed separately: autistic disorder, pervasive developmental disorder not otherwise 
specified (PDD-NOS), and Asperger syndrome. These conditions are now all called Autism 
Spectrum Disorder (American Psychological Association, 2013).  
Neurofeedback: This is a computer-aided training method in which selected parameters of 
the patient´s own brain activity, which can normally not be perceived, are made apparent to 
the patient, using video or sound to enable the patient to self-regulate (Eller, 2015). 
Non-invasive procedure: This is a conservative treatment that does not require incision into 
the body or the removal of tissue (Eller, 2015). 
Primary caregivers: This is used to refer to the mothers, fathers, grandparents or guardians 
of children with Autism who act as primary caregiver figures for these children and are 
responsible for the day-to-day care and maintenance of these children (Lainhart, 2015). 
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ABSTRACT 
Autism Spectrum Disorder is a pervasive developmental disorder characterised by 
impairment in communication skills and social interaction, including the presence of 
stereotyped behaviour. Currently there is no cure for Autism Spectrum Disorder, resulting in 
the use of several treatment modalities, for example pharmacological, behavioural and non-
invasive therapies, which include Neurofeedback, also called Neurotherapy, 
Neurobiofeedback or Electroencephalogram. Neurofeedback biofeedback is a training 
technique that presents the user with real-time feedback on brain wave activity. The objective 
of this study was to explore the experiences of primary caregivers of children with Autism 
Spectrum Disorder who have used the Neurofeedback intervention. This study used a 
qualitative research methodology with an exploratory research design. The purpose of the 
research was to explore experiences of primary caregivers whose autistic child experienced 
Neurofeedback as an intervention. This study probed each primary caregiver’s unique 
experience, and allowed the primary caregivers the freedom to express their experiences. A 
sample of five primary caregivers, comprising different racial and socioeconomic 
backgrounds, was purposively selected in the Western Cape. The data were collected by 
means of semi-structured in-depth interviews, which were transcribed verbatim and analysed 
using thematic analysis. The study found that the primary caregivers each experienced 
different results with regard to their autistic child who had received Neurofeedback as an 
intervention. This study also showed that this intervention directly affected the autistic child’s 
life with regard to their social, mood, behaviour, academic life and family structure. All the 
primary caregivers had a positive response to utilising Neurofeedback as an intervention for 
their autistic child with regard to reducing anxiety and enhancing the level of social 
interaction, which impacted the family positively. While multiple therapeutic interventions 
exist for primary caregivers to assist their autistic child, this study presents supporting 
evidence which suggests that Neurofeedback is an effective intervention that contributes 
positively to the management of Autistic Spectrum Disorder. 
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CHAPTER 1: INTRODUCTION 
1.1 Background 
Autism Spectrum Disorder comprises a range of conditions classified as a lifelong 
neurodevelopmental disorder, characterised by persistent deficits in social communication 
and social interaction across multiple contexts (American Psychological Association, 2013). 
It can be diagnosed between the ages of 18 months and three years, generally recognised as 
the period when symptoms of a neurodevelopmental disorder become recognisable (Twoy, 
Connolly, & Novak, 2007). It is characterised by abnormalities in social interaction, 
communication skills and behavioural flexibility within a certain range of severity (American 
Psychological Association, 2013). This can include repetitive behaviours where patients may 
insist on “sameness” and resist even insignificant lifestyle changes. Autism Spectrum 
Disorder is considered as one of the most severe childhood disorders with the most complex 
developmental patterns (Robinson-Agramonte, Fraguela & Bergado-Rosado, 2015). Caring 
for a child with Autism Spectrum Disorder is demanding, and can cause severe familial stress 
(Gray, 2002). Although no evidence exists of a cure for Autism Spectrum Disorder, 
psychosocial and pharmacological interventions can improve the quality of life of such 
children and their families. However, due to the severity of the behaviour of a child with 
Autism Spectrum Disorder, antipsychotic medication and social-communication intervention 
have had limited maintenance results (Eller, 2015).  
In recent years the diagnosis of Autism Spectrum Disorder has globally increased 
dramatically. In South Africa, it is estimated that Autism Spectrum Disorder affects one in 
every 110 children, making it the fastest-growing developmental disability today (Autism 
Western Cape, 2016). The National Department of Health has reported an estimated 500% 
increase in the diagnosis of Autism Spectrum Disorder in the Western Cape with on average 
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10 children being diagnosed at state hospitals on a weekly basis. This excludes children who 
are being diagnosed in private practice (Autism Western Cape, 2016). Therefore, it is clear 
that further research and reliable data in this area are needed (Larsen, 2012). There is a need 
to explore and further research the range of treatment modalities available to affected 
individuals and their families, intervention options for treating Autism Spectrum Disorder as 
well as the mitigating effects it has on the family system (Tanguay, 2000).  
Neurofeedback is a relatively new non-invasive treatment option. The goal of Neurofeedback 
is to influence or change abnormal oscillatory activity, which is the binding-related gamma 
oscillations and excitatory/inhibitory imbalance, through modulation achieved through visual 
and auditory stimuli. The aim of Neurofeedback is to make clients aware of this activity and 
reward the inhibition of undesired, or enhancement of desired oscillatory activity (Eller, 
2015). According to Jarusiewicz (2002) there is a 26% reduction in the core symptoms of 
Autism Spectrum Disorder after Neurofeedback intervention. There is no evidence yet that 
Neurofeedback intervention for Autism Spectrum Disorder has a long-lasting effect, although 
research by Jarusiewicz (2002) suggests that it may have such an effect. 
According to Altobelli (2012), research has focused on the goals and objectives of 
Neurofeedback as an intervention for the child, but a limited number of studies have 
examined the experiences of primary caregivers of Autism Spectrum Disorder children 
receiving Neurofeedback intervention, hence the need for further study of these primary 
caregivers’ experiences (Altobelli, 2012). For the purposes of this study “primary caregiver” 
is defined as the child’s mother, father, grandparent or guardian. 
Only a limited number of research studies have looked at the efficacy of Neurofeedback 
intervention. An increasing number of studies have looked at the objective outcomes of 
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Neurofeedback. However, only a few have used qualitative studies by addressing the 
experiences of primary caregivers with children who have received Neurofeedback therapy as 
a treatment intervention for Autism Spectrum Disorder (Altobelli, 2012). Thus, the limited 
number of published research studies that have examined the experience of Neurofeedback 
results in a gap in the literature and therefore a lack in contextual information as to how 
effective the Neurofeedback intervention is for the treatment of Autism Spectrum Disorder. 
This research study has explored the experiences of primary caregivers with Autism 
Spectrum Disorder children who have undergone Neurofeedback as an intervention, to 
explore whether they were satisfied or dissatisfied with the intervention, and also examined 
how the intervention influenced the family system. 
1.2 Rationale 
In many parts of South Africa a minority of people are aware of Autism Spectrum Disorder 
and even fewer are aware of the signs and behaviours that indicate that a child may have 
Autism Spectrum Disorder (Stephens, 2012). In addition, receiving an intervention for 
Autism Spectrum Disorder can be a lengthy process, hampered by inequalities in access to 
medical services. Consequently, many children in South Africa do not receive crucial 
interventions in the early years (Stephens, 2012). According to Eller (2015), studies 
providing information on Neurofeedback intervention for children suffering from Autism 
Spectrum Disorder are limited. Thus there is a need to explore aspects of non-invasive 
treatment options, like Neurofeedback, for Autism Spectrum Disorder in South Africa. This 
research study contributes to filling the gap in the body of knowledge and existing literature, 
directly contributing to understanding what specific problems with Autism Spectrum 
Disorder led primary caregivers to choose this intervention, how beneficial it was to the child, 
and how satisfactorily this intervention affected the whole family system. The purpose of this 
study was to gain qualitative insight into and understanding of the experiences of primary 
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caregivers with regard to change in behaviour of children who have received Neurofeedback 
as an Autism Spectrum Disorder intervention. 
1.3 Theoretical framework 
The study focused on primary caregivers’ experiences, which take place both in the 
environment of the family and in a broader social context. Therefore ecological systems 
theory, developed by Bronfenbrenner (1994), was considered the most appropriate tool for 
this research study. This is also called development in context or human ecology theory, 
which identifies environmental systems with which an individual interacts (Braun & Clarke, 
2006; Corno & Anderman, 2015; Rosa & Tudge, 2013). This theory provides the framework 
within which community psychologists study individuals’ relationships within communities 
and the wider society. The theory provided an opportunity to develop different types of 
themes, since it suggests that development reflects the influence of five socially organised 
subsystems that are interlinked: microsystem, mesosystem, exosystem, macrosystem and 
chronosystem (Rosa & Tudge, 2013).  
These different subsystems constantly interact with and influence each other. The 
microsystem is the individual’s immediate system of which they form part, for example 
family, school and peer groups in which individuals are closely involved in continuous face-
to-face interactions with other familiar people (the level at which key proximal interactions 
occur). The mesosystem is a “system of micro-systems” or “linkages” associated with one 
another or connections between contexts (Bronfenbrenner, 1994, p. 40). The social agents in 
the microsystem are not isolated; they influence and are influenced by the other systems (Rosa & 
Tudge, 2013). The exosystem includes other systems in which an individual is not directly 
involved, but which may influence, or be influenced by, the people who have proximal 
relationships with the individual in their microsystems. Examples of factors in the exosystem 
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include neighbours, legal services, social welfare services and mass media. The macrosystem is 
the system that deals with the cultural context. It includes large-scale societal factors impacting 
people’s lives, ideologies and system beliefs (Rosa & Tudge, 2013). The macrosystem can be 
defined as the wider system of ideology and organisation of social institutions common to a 
particular social class, ethnic group or culture (Rosa & Tudge, 2013). Lastly, the chronosystem 
comprises the patterning of environmental events and transitions over a period of time (Santrock, 
2009).  
1.4 Aim of the study 
The main aim of this study was to explore the primary caregivers’ experiences with regard to 
Neurofeedback as an intervention for Autism Spectrum Disorder in the Western Cape. In 
particular, this study explored whether the primary caregivers experienced any behavioural 
changes, or if they were satisfied or dissatisfied with the intervention and also examined how 
the intervention influenced or impacted on the family system. 
1.5 Objectives of the study 
 To gain an understanding of how the primary caregivers experienced the Neurofeedback 
intervention in terms of exploring if there were any behavioural changes. 
 To explore and understand primary caregivers’ satisfaction and dissatisfaction with 
Neurofeedback intervention.  
  To explore whether the intervention influenced the family system as a whole.  
1.6 Research questions 
The three research questions are: 
 What are the experiences of primary caregivers with Autism Spectrum Disorder children 
who have undergone Neurofeedback as an intervention?  
http://etd.uwc.ac.za
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 Are primary caregivers satisfied or dissatisfied with Neurofeedback intervention? 
 Has the intervention influenced the family system, and if so how? 
1.7 The significance of the study 
This study contributes towards addressing the lack of qualitative research studies of the 
experiences of primary caregivers whose children received Neurofeedback therapy for 
Autism Spectrum Disorder in the Western Cape and nationally. It contributes to the field of 
Autism Spectrum Disorder in South Africa through gaining understanding of Neurofeedback 
as an intervention as well as contributing to narrowing the gap in the body of knowledge and 
existing literature. The results of the study will be disseminated among primary caregivers 
and practitioners through seminars and publications. This research study has also provided 
the primary caregivers an opportunity to engage in self-reflection on their experiences of 
Neurofeedback as well as their experiences of selecting other intervention modalities and 
what the impact was within the family system.  
1.8 Summary 
The thesis consists of five chapters. Each chapter focuses on various aspects of the main 
theme. Chapter One is a brief introduction focusing on the main considerations of this thesis, 
comprising the research problem being addressed and discussed, and stating the purpose of 
the study. Chapter Two focuses on a review of the literature relating to the topic. It covers 
various aspects of the thesis such as Neurofeedback and Autism, the prevalence of Autism 
locally and nationally and how families experience Neurofeedback as well as the reasons for 
their choice for the Neurofeedback intervention. Chapter Three explains the methodology 
used for this study, and describes the method, data collection, analysis, selection of 
participants and ethical considerations. Chapter Four presents the findings that were collected 
and analysed. Chapter Five includes a discussion of the analysed data and the results, as well 
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as the implications of the findings. A brief consideration of the limitations of the study are 
discussed, including recommendations for future research studies. 
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CHAPTER 2: LITERATURE REVIEW 
2.1 Introduction 
This chapter reviews the literature relating to the diagnosis and characteristics of Autism 
Spectrum Disorder, and discusses the prevalence of Autism Spectrum Disorder worldwide, in 
South Africa and specifically in the Western Cape. In addition, the effect on the family’s 
ecology and specifically on the primary caregiver is discussed, highlighting the difficulty 
experienced in identifying appropriate treatment modalities. 
Furthermore, the literature concerning interventions for Autism Spectrum Disorder is 
reviewed. These include both pharmacological and behavioural interventions, and can be 
classified as invasive and non-invasive. The role of the primary caregiver in choosing one or 
more interventions is discussed, with a focus on the choice of Neurofeedback. 
The chapter gives a background to Neurofeedback and focuses specifically on research done 
on primary caregivers’ experience of the effects of Neurofeedback on their Autism Spectrum 
Disorder child. 
2.2 Definition and characteristics of Autism Spectrum Disorder 
2.2.1 Definition 
Autism Spectrum Disorder is a brain-based condition characterised by social communication 
challenges and restricted repetitive behaviours, activities, and interests. It is the result of a 
neurological disorder that changes the way the brain functions, causing developmental delays 
or problems in many different skills from infancy to adulthood (Alberta, 2008). Every 
individual with Autism Spectrum Disorder is unique and generally faces challenges in 
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interacting and communicating with others, with other typical characteristics being a narrow 
range of interests, and engaging in obsessive repetitive activities (Lainhart, 2015).  
According to The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 
(American Psychological Association, 2013) the essential diagnostic features of the Autism 
Spectrum Disorder child are persistent impairment in reciprocal social communication and 
social interaction (criterion A), and restricted, repetitive patterns of behaviour, interests or 
activities (criterion B). These symptoms are present from early childhood (criterion C) and 
limit or impair everyday functioning and (criterion D). The symptoms are not better 
explained by intellectual developmental disorder or global developmental delay (criterion E). 
The stage at which functional impairment becomes obvious will vary according to 
characteristics of the individual and his or her environment (American Psychological 
Association, 2013).  
Within the diagnosis of Autism Spectrum Disorder, individual clinical characteristics are 
noted through the use of specifiers (with or without accompanying intellectual impairment; 
associated with a known medical/genetic or environmental/acquired condition; associated 
with another neuro-developmental, mental, or behavioural disorder) as well as specifiers that 
describe the autistic symptoms (age at first concern; with or without loss of established skills; 
severity). These specifiers provide clinicians with an opportunity to individualise the 
diagnosis and communicate a richer clinical description of the affected individuals. For 
example, many individuals previously diagnosed with Asperger's disorder would now receive 
a diagnosis of Autism Spectrum Disorder without language or intellectual impairment 
(American Psychological Association, 2013). There are three levels of severity within Autism 
Spectrum Disorder level 1 – “requiring basic support”; level 2 – “requiring substantial 
support”; and level 3 – “requiring very substantial support” (American Psychological 
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Association, 2013). The DSM-5 contains an important revision of the previously valid 
diagnostic criteria of the DSM-IV-TR (APA, 2000). There is no longer a differentiation into 
four separate disorders. The former DSM-IV-TR diagnoses of Autistic Disorder (299.00), 
Asperger’s Disorder (299.80), Pervasive Developmental Disorder (299.80), Not Otherwise 
Specified (299.80) and Childhood Disintegrative Disorder (299.10) are now integrated in the 
DSM-5 as a cluster diagnosis under the Autism Spectrum Disorder (Eller, 2015). Autism 
Spectrum Disorder presents with a variety of characteristics. 
2.2.2 Characteristics of the Autism Spectrum Disorder child 
An autistic child reacts differently to environmental stimuli of hearing, smelling, tasting, 
moving around, which all can be affected (Hoffman, 2012). Their multisensory system is so 
acute that being in places with loud noises, strong smells and other sensory stimuli triggers 
social discomfort. Therefore high stimulus environments such as shopping malls or shopping 
centres can be sources of agitation and discomfort. As a result of the sensory overload autistic 
children will find it difficult to self-regulate because they are over-sensitive to outside 
sensory stimuli. Primary caregivers struggle to manage the behavioural problems exhibited 
by these children, which causes severely stressful situations for the primary caregiver 
(Hoffman, 2012). Behavioural problems such as socially embarrassing actions, temper 
tantrums, aggression, destructiveness, screaming and running away are often associated with 
Autism and often lead to dysfunctional social interaction. These behavioural traits extend to 
the child’s interactions in various environments such as school, presenting severe educational 
challenges. 
2.2.3 Primary caregivers’ experience of Autism Spectrum Disorder 
One of the main features of Autism Spectrum Disorder which affects caregivers is the 
impairment of social interactions and abnormalities of social behaviour. These types of 
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behaviour can appear to emerge as early as six to 12 months (Evans, 2007). An autistic child 
shows little if any interest in peers and lacks interest in forming relationships and showing 
empathy (Evans, 2007). Social behaviour is affected by Autism and causes dysfunction which 
is noticed by people other than the immediate family (Evans, 2007). This causes stress for the 
primary caregiver.  
All parents or caregivers must cope with grief, worries about the future and the continuous 
struggle to find interventions. In addition to the stress they experience they are also faced 
with the uncertainty about what caused their child’s autism, as well as possible guilt (no 
matter how unjustified) over whether they did or failed to do something that led to their 
child's Autism Spectrum Disorder.  
Primary caregivers do not always understand why their child exhibits these behaviours, and 
this contributes to their lack of understanding of the neurodevelopmental disorder (Hoffman, 
2012). This lack of understanding often hinders the primary caregiver’s ability to manage this 
disorder. As a result primary caregivers’ stress is caused not only by tensions within the 
family, but also by external factors like social stigma and isolation, that make their lives more 
challenging. Research conducted by Kinnear, Link, Ballan, and Fischbach (2016) showed 
that the experience of stigma can be extremely damaging to the personal identity and 
wellbeing of the individual with Autism Spectrum Disorder and by extension, his or her 
family. 
2.3 The prevalence of Autism Spectrum Disorder 
Autism Spectrum Disorder is the fastest-growing serious developmental disorder in the 
world, with about 67 million people affected globally (Ahmed & Ahmed, 2015). According 
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to the Centre for Disease Control (2010), incidence of Autism Spectrum Disorder has 
increased dramatically over the last two decades.  
International statistics confirm that one in 88 children is affected by Autism Spectrum 
Disorder (Autism South Africa, 2015). In South Africa the prevalence rate could potentially 
be over 270 000 people, with a predicted 5 000 new cases per year (van Biljon, Kritzinger, & 
Geertsema, 2015). In the Western Cape, the Department of Health reported an estimated 
500% increase in the diagnosis of Autism Spectrum Disorder, with on average 10 children 
being diagnosed at government hospitals weekly (Autism Western Cape, 2015). This does not 
include children diagnosed in the private health sector (Autism Western Cape, 2015). The 
onset of Autism Spectrum Disorder takes place during the early developmental period, but in 
some cases symptoms are not recognisable until the child is much older – even up to the age 
of 13. Because of the delay between the onset and diagnosis, the reported prevalence rates 
increase with age in young children (Sadock & Sadock, 2011).  
While rates of Autism Spectrum Disorder are consistent across cultures, there is a great 
variety by gender, with boys being affected far more than girls. Autism Spectrum Disorder 
affects one in 70 males, but only one in 315 females. A plausible reason for this may be that 
girls with Autism Spectrum Disorder are often better at masking their difficulties in order to 
fit in with their peers, and in general have a more even profile of social skills (Alberta, 2008). 
Research about the stigma associated with psychiatric disorders reveals a large barrier for 
future studies about mental disorders. This could be because conceptualisations of Autism 
Spectrum Disorder may differ across cultural contexts as people may attach different 
meanings to Autism Spectrum Disorder and, therefore, understand it differently and manage 
the disorder differently. In the rest of Africa, an excess of non-verbal over verbal cases of 
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Autism Spectrum Disorder presenting to orthodox clinical practice has been observed 
(Ametepee & Chitiyo, 2009; Bakare, 2011). This may be due to poor knowledge and 
awareness about Autism Spectrum Disorder, inappropriate help-seeking behaviour, and 
inadequate child and adolescent psychiatric facilities and trained healthcare personnel 
(Autism South Africa, 2015).  
2.4 Challenges that parents face with a child diagnosed of Autism Spectrum 
Disorder 
The high prevalence rates in Autism present challenges to families and the broader 
communities. These families face challenges that set them apart from other family groups. 
More families will start to experience emotional devastation, especially just before and after 
the child is diagnosed. High prevalence rates result in parents struggling to find interventions; 
together with these interventions come complicated therapy schedules, the need to follow 
through on treatment at home, juggling family commitments with job responsibilities, and 
many other issues. The resources available that the government provides to a primary 
caregiver of a child who is in need of permanent care because of his or her disability and 
severity levels of Autism is limited. With the increase in prevalence rate these limited 
resources will become even more constrained, with the result that fewer families of low 
economic income groups can receive social grants. 
2.5 The effect of Autism Spectrum Disorder on the family 
2.5.1 The family ecology 
Bronfenbrenner’s ecological model describes how the different subsystems within and 
outside the family structure operate at multiple levels, with the autistic child operating within 
a complex system of relationships affected by the multiple levels of the surrounding 
environment (Konza, 1999). The microsystem of a settled and co-operative child is likely to 
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reflect positive interactions with the parents or caregivers, who are attuned to the child’s 
emotional responses and needs. An autistic child who has behavioural challenges may exist in 
a punitive or hostile environment because the parents may find the child’s responses hard to 
manage (Konza, 1999). 
Bronfenbrenner’s mesosystem encompasses connections among microsystems such as 
neighbourhood, home, school and supporting resources. All the different interactions from 
these supporting resources are likely to influence the autistic child’s development. The more 
positive interactions within this subsystem the more congruent the attitudes and ideas of the 
home, school and neighbourhood of upbringing will be and therefore will provide a better 
support system for the family (Konza, 1999). 
The exosystem is a crucial subsystem that directly influences the autistic child’s 
development. Even though the child might not be a directly active participant within formal 
social settings the parents’ social support networks and community-based ties would 
constitute part of the exosystem of a child. If these settings are more favourable and 
supportive a better outcome for the autistic child would be possible. For example, a parent 
who has a work environment which is more understanding and allows paid sick leave to 
attend to the autistic child is likely to have a directly positive effect on the child, whereas a 
less favourable working environment that places high emphasis on deliverables, resulting in 
time spent with the child being less positive, will have an adverse effect on the child (Konza, 
1999). 
Bronfenbrenner’s macrosystem refers to the values, laws, customs and resources of a 
particular culture (Konza, 1999). Within the South African context different beliefs and 
cultural settings would have an effect on the child’s development. 
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Then, lastly, is the chronosystem, which refers to major life transitions that can happen to the 
family and have an impact on the autistic child (Konza, 1999). For example a family’s 
relocating to another city would tend to change or transition how the child interacts with all 
the other subsystems of the family structure.  
According to Hoogsteen and Woodgate (2013), once a child is diagnosed with Autism 
Spectrum Disorder it becomes the focal point of the family system, which operates around 
the child, creating familial stress. It is important to understand a family’s ecology: what 
support and resources they have available to them, the family structure and what they 
struggle with are critical considerations before an intervention can be decided upon 
(Hoffmann, 2012). It is therefore crucial that when the parents decide on a treatment or 
intervention that all factors, advantages and disadvantages of the interventions are carefully 
considered and deliberated upon as to how not only the child is affected but the family system 
as a whole (Hoogsteen & Woodgate, 2013). 
A challenge that can put additional stress on the parents and the family system is that the 
family itself may not fully comprehend the complete spectrum of difficulties the child faces 
in perceiving emotional states of others, and the child’s sensory integration problems where 
input may register unevenly, be distorted, and there may be difficulty in screening out 
background noise. 
Understanding the family’s ecology is as important as making the choice of intervention for 
the child (Hoffmann, 2012). Within the family structure there are a variety of important 
factors to take into consideration, like making the correct decision in choosing specific 
interventions are crucial in coping. Before primary caregivers choose intervention options for 
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their Autism Spectrum Disorder child they need to understand the effect on the whole family 
(Hoogsteen & Woodgate, 2013). 
2.5.2 Primary caregivers 
The primary caregiver undergoes many challenges in taking care of an autistic child, for 
example changing the family’s lifestyle, limited career progression, termination of 
employment and loss of income coupled with a lack of resources required for helping their 
autistic child (Mthimunye, 2014). The primary caregiver’s priorities change dramatically as 
they need to adjust to the autistic child’s needs which can result in the primary caregivers 
engaging less in their own social activities. This directly affects the lives of all family 
members (Mthimunye, 2014). Within the family structure the highest level of stress is 
experienced by the primary caregiver; therefore the availability of support within the family 
as well external support is very important. The primary caregiver’s personal characteristics 
also play a critical role in the ability to cope and to manage stressors. The availability of 
support within the family as well as external support is of vital importance in order for the 
primary caregivers to cope (Mthimunye, 2014). Therefore, being surrounded by people who 
offer support such as family members and friends who not only offer emotional support but 
also assist with family chores such as cooking, babysitting and assisting with the other 
siblings can make a huge difference to the family in need. 
2.6 Interventions for Autism Spectrum Disorder 
Autism Spectrum Disorders are among the most difficult childhood disorders and, therefore, 
are some of the most misunderstood (Evans, 2007). Problems with the evaluation of autistic 
children include day-to-day variability in symptoms and the nature of presenting problems 
including the severity levels and the lack of agreement on the underlying causes. Autism has 
led to great difficulty for primary caregivers in seeking multiple interventions and receiving 
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treatment recommendations which include, for example, medications, tranquillising, aversive 
stimulation and even dietary changes. The long-term success of these invasive treatments has 
been low (Perry et al., 2003). 
During the last two decades many educational, psychosocial and pharmacological 
interventions have been utilised as interventions for Autism Spectrum Disorder. These 
interventions have been introduced to alleviate neurological, behavioural and developmental 
problems associated with autism and related disorders (Friedrich et al., 2015). Various 
empirical research studies have shown that the scientific validity of some of these 
interventions has proven to be ineffective and they are no longer in use (Friedrich et al., 
2015). Some of the proposed interventions are time consuming and expensive, but they may 
also be intrusive and potentially harmful. In addition, the psychological cost to caregivers in 
terms of the false hope of a “miracle cure” is difficult to accept (Lainhart, 2015). 
The many complex interventions and therapies for children presenting with Autism Spectrum 
Disorder include dietary, behavioural, educational and pharmacological interventions. 
Primary caregivers must manage these interventions, making the choice of intervention or 
therapy challenging (Mackintosh, Goin-Kochel, & Myers, 2012). With consistent, evidence-
based treatment and often a multidisciplinary intervention programme, the primary caregivers 
are likely to see an improvement in their child’s behaviour, language and social interactions. 
Children on the autism spectrum are not homogenous and may respond to interventions and 
therapies differently (Eller, 2015). Primary caregivers find they have to try multiple 
treatments or intervention approaches to find what works best for their child and their family 
as a whole (Mackintosh et al., 2012). According to Altobelli (2012), the therapies that are the 
most widely chosen are behavioural therapies, which include skills-based therapies, and 
pharmacological interventions. 
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Literature has shown that interventions for Autism Spectrum Disorder can broadly be 
categorised as behavioural and pharmacological interventions. Families with an autistic child 
require substantial resources and significant time which is needed for interventions like 
behavioural treatment. The multidisciplinary intervention approaches for  autistic children 
may  cause the primary caregivers stress and at times cause disruption within the family 
system as these interventions often mean the caregiver transporting the child to the  various 
treatment modalities usually several times per week. Behavioural interventions often require 
prolonged exposure before they are effective and may further compound the strain of the 
financial burden on the primary caregiver (Aman, Arnold, & Hollway, 2015). 
Invasive treatment modalities like pharmacological interventions can cause potential 
undesirable side effects for the autistic child. Primary caregivers need constantly to be aware 
and cognisant of the administration of medicine and managing the process.  
Currently there are palliative interventions for Autism Spectrum Disorder, but as yet there is 
no cure, and it presents as a lifelong disorder. 
2.6.1 Pharmacological interventions 
The first goal of pharmacological interventions for Autism Spectrum Disorder is to reduce 
the intensity of some of the associated symptoms such as irritability, hyperactivity, 
excitability, impulsivity, anxiety and aggression (Aman et al., 2015). The second goal is to 
focus on halting further abnormal brain development and compensating for prior 
abnormalities during brain development (Altobelli, 2012). The investigation of atypical 
antipsychotic drugs such as risperidone was done by the Research Units on Paediatric 
Psychopharmacology Autism Network (McDougal et al., 2005) which focused on aggression, 
temper outbursts and self-injury behaviours of autism. Risperidone showed persistent 
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efficacy and significant tolerability for short-term treatment of children with Autism 
Spectrum Disorder who exhibit these symptoms (Altobelli, 2012). Empirical research study 
has proven that pharmacological interventions for Autism Spectrum Disorder are effective for 
short-term treatments. However, research study also indicates that it is not always the best 
option for long-term treatment due to possible adverse side effects like increased appetite and 
weight gain as well increases in the body’s production of the hormone prolactin which can 
interfere with bone building and cause breast swelling. There may also be symptom 
recurrence upon termination of treatment (Aman et al., 2015). 
2.6.2 Behavioural interventions 
A variety of behavioural therapies are available, for example auditory and sensory integration 
training, occupational therapy, and most recently Neurofeedback intervention (Altobelli, 
2012). Research studies have advocated for the continued use of behavioural interventions as 
the primary treatment options for Autism Spectrum Disorder (Altobelli, 2012). Behavioural 
therapy is an intervention that helps the child regulate his or her behaviour voluntarily. This is 
done by positive reinforcement which motivates the child to change behaviour. Brief, 
targeted behavioural interventions can improve social communication in toddlers and young 
children. Typically, benefits can be seen when interventions are delivered for at least six 
months (Ahmed & Ahmed, 2015). 
While behavioural interventions have proven to be a successful treatment modality, the 
impact on the family often varies (Altobelli, 2012). Many people are involved in this type of 
intervention modality, such as teachers, therapists, doctors and psychologists, which creates 
an intense experience for the whole family. This high level of intensity can cause stress and 
tension. However, the multi-disciplinary teams of treatment also foster emotional and social 
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support. The development of a close relationship with the child is rewarding even though 
there is a high demand on the family members’ time and resources (Altobelli, 2012). 
One of the main non-invasive treatment modalities for autism is sensory integration training 
which focuses on three main senses like the vestibular, proprioceptive and tactile senses. 
Even before birth, these interconnections start forming and continue to develop as the person 
matures and interacts with his or her environment. This type of intervention is important for 
Autism Spectrum Disorder children as it can facilitate attention and awareness, and reduce 
overall arousal (Alberta, 2008).  
Occupational therapy intervention focuses on interaction (particularly motor and sensory 
interactions) and communication (Larsen, 2012). It also helps to develop adaptive strategies, 
including coping with transitions. Neurofeedback falls under the non-invasive behavioural 
intervention category which involves an intervention that is carried out by a machine that 
monitors brainwave activities through an electroencephalogram (EEG), which is a test used 
to detect abnormalities related to electrical activity of the brain. This procedure tracks and 
records brain wave patterns (Larsen, 2012).  
2.6.3 Primary caregivers’ choice of different treatment modalities 
Primary caregivers do not always have the necessary research information to make 
judgements about different interventions. Due to their need to help their autistic child, 
primary caregivers are often faced with trying to do their own research through the internet 
and by talking about intervention options at parent support groups and by general reading on 
different treatment modalities available for autism (Karst et al., 2012). In addition, 
considering the continued use of both scientifically validated and non-validated interventions 
by primary caregivers, research evidence alone may not be the only factor in the decision-
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making process for primary caregivers. For example, little is known about the process that 
primary caregivers go through when they seek out and adopt one particular treatment over 
another. In order to help primary caregivers make informed decisions, it is important to know 
more about where they are accessing their information and what their expectations are with 
respect to the various interventions they may use (Ahmed & Ahmed, 2015). 
2.7 Neurofeedback intervention for Autism Spectrum Disorder 
Biofeedback (including neurotherapy) is built upon the cornerstone of technology, 
electronics, behaviourism, physiology and neurology (Demos, 2005). The first historic 
scientific research conducted on biofeedback was conducted in 1875 by an English physician, 
Richard Caton, who was the first to discover that the brain generated electricity (Robbins, 
2000). He discovered that there are fluctuations in the brain’s electrical activity followed by 
mental activity (Demos, 2005). The experiments that Caton conducted were on exposed 
brains of animals which entailed the placement of electrodes (Demos, 2005). He also found 
that he could detect a weak flow of current across an unopened skull. This was the keystone 
to what would become the “brain’s electrical signature, the electrical encephalogram” 
(Robbins, 2000).  
The main goal of Neurofeedback is to promote healthy brain wave patterns by training the 
brain. The brain produces electrical pulses that communicate with each other; these brain 
waves are the index of thoughts, behaviour and emotions (Pineda, Juavinett & Datko, 2014). 
This means that a person’s brain waves change based on their feelings or what they are doing. 
Neurofeedback as an intervention uses an EEG machine to monitor brain wave patterns. The 
most obvious problem in autism, when looking at the brain, is the level of integration and 
functioning (Othmer, 1999). The emotional core functioning allows us to function in socially-
connected ways. Within our brain even our neural networks are organised by our emotional 
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functioning. There are developmental flaws in the structural connectivity of these networks. 
There is no reason to believe that our emotional networks should be impacted by just looking 
at the structural deficits in the brain’s white matter. However, at the level of functional 
connectivity, they clearly are (Othmer, 1999). This is where Neurofeedback is relevant, since 
this type of training brings the neural network of emotional connectivity back in alignment. It 
is fortunate that with autistic children the emotional connectivity lies largely in the functional 
domain and is clinically accessible. Brain wave activity can be consciously controlled to 
make the lines or graphics on a computer monitor move (Coben, Linden & Myers, 2010). 
This intervention makes thought patterns observable, allowing an individual to learn how to 
trigger thoughts which are healthy in nature and clearly visible as more desirable brain wave 
patterns. On average a training session lasts 45 minutes, and depending on the severity levels 
between 10 and 50 training sessions may be required (Altobelli, 2012). 
Neurofeedback over the years has developed as a clinical tool that can be applied to the 
clinical challenges facing autism. Preliminary results indicated that children made good 
progress with this intervention so this prompted the wider use of this intervention with 
autistic children (Othmer, 1999). As reported by Othmer, (1999), “scientific understanding of 
the issues was advancing to the point where Neurofeedback work could now be understood in 
terms of an accepted model” (p. 11). Autism Spectrum Disorder is directly related to 
behavioural consequences and therapist approaches are broadly categorised as biomedical 
issues.  
The direct benefit from this intervention is that the child will become much calmer, have 
better communication levels and will be better able to participate within the family system as 
a whole (Evans, 2007). In a 2011 review Holtmann et al. stated that the use of Neurofeedback 
training for Autism Spectrum Disorder was not supported by existing studies and that future 
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investigations need to clarify specifically which symptoms can actually be reduced with this 
form of intervention. 
Published research on Neurofeedback is scant and similarly the literature published in the 
area of Autism Spectrum Disorder is also lacking (Mohamed, 2009). One of the main 
research studies conducted in this area was that of Goldstein, Sichel and Fehmi (1995). This 
study found that using Neurofeedback as an intervention for mild autism does have a positive 
outcome. Similarly, Jarusiewicz (2002) conducted a pilot study on Neurofeedback to 
determine its efficacy in assisting children with autism and revealed that Neurofeedback 
resulted in successful relief from most if not all of their major symptoms (Jarusiewicz, 2002). 
The study consisted of an experimental group diagnosed with Autism Spectrum Disorder and 
a control group with a similar diagnosis. The control group was given no Neurofeedback 
training, and the experimental group received 36 Neurofeedback training sessions over a 
period of 4.5 months. The results were significant, indicating a 26% reduction in autism 
symptoms in the experimental group compared to no reduction in the control group. After 
consulting with the primary caregivers on how the children functioned in their home and in 
general interpersonal relations, a remarkable improvement in socialisation, schoolwork 
anxiety, tantrum frequency and sleep patterns was reported by Evans (2007). According to 
Evans (2007), “these reports were commensurate with scores changes on the Autism 
Treatment Review Checklist (ATEC), which showed improvements in sociability of 33 
percent, speech, language and communication of 29 percent and overall health of 26 percent, 
and sensory/cognition awareness 17 percent” (p. 326).  
Given the wide range of sensory behavioural differences for individuals with autism, 
understanding the neural underpinnings of basic sensory processing in Autism Spectrum 
Disorder is important. Behavioural intervention trials, such as computerised training modules 
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and self-regulation programmes, need to be studied both for efficacy and to determine 
whether there is normalisation of neural activity in affected individuals (Evans, 2007). 
Calming of the brain for autistic children is an important factor. According to Evans (2007), 
“there is a close association between EEG frequencies and one’s state of arousal” (p. 27). The 
delta levels within the brain are much higher with Autism Spectrum Disorder. The EEG 
frequencies provide a clear measurement to determine whether the autistic child is becoming 
calmer or not (Evans, 2007).  
According to Billeci (2013), Neurofeedback also helps the autistic child with his or her 
potential for additional insights and functional improvements. This is one of the few 
interventions that can make it possible for primary caregivers to conduct home training once 
the practitioner has established a method for a particular child after a number of sessions have 
been conducted (Billeci et al., 2013). The effectiveness of Neurofeedback still needs further 
systematic empirical evidence (Eller, 2015). The focus of this intervention is not treating the 
symptoms of a disorder but instead changing the individual’s brain activity through training 
interventions. It is a non-invasive approach, which means that this intervention focus is not 
on medication (Eller, 2015). 
Neurofeedback can create long-term effects and have a longstanding impact after the 
termination of training and therapy (Evans, 2007). Since Autism Spectrum Disorder is unique 
in each individual, it is very important that treatment is individually based. Neurofeedback as 
an intervention for autism is ideal as it is completely individually based on the subject’s 
recorded brain activity (Burkett, 2005).  
The experiences of primary caregivers with Autism Spectrum Disorder children who have 
undergone Neurofeedback as an intervention are as important as the responses of the children 
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themselves. The effect of the intervention also extends to the family system as a whole, and 
there is value in examining this.  
Neurofeedback is a promising alternative compared to the mainstream interventions, being 
more cost effective, of shorter duration, non-invasive in nature and easy to administer. 
What makes Neurofeedback an attractive intervention option for primary caregivers with an 
autistic child is its comparably shorter treatment duration, its non-invasive approach, and the 
ease of administration (Aman, Arnold, Hollway, 2015). Neurofeedback is regarded as a non-
invasive treatment option for Autism Spectrum Disorder, which is why it is important to 
compare this intervention to other treatment options (Burkett, 2005). 
A disadvantage in the South African context is that Neurofeedback as an intervention is 
currently not accredited by the Health Professions Council of South Africa (HPCSA) as a 
registration category for treatment in terms of the Health Professions Act No. 56 of 1974. 
This makes it difficult for primary caregivers to gain access to the intervention or even to be 
made aware that such an intervention exists in South Africa as they still have to go through 
the normal channels of visiting a medical practitioner. This can also make it prohibitively 
expensive. 
2.8 Qualitative research studies on Neurofeedback and Autism Spectrum Disorder 
A limited number of studies have been conducted on this type of intervention (Larsen, 2012). 
Current research on Neurofeedback focuses more on the quantitative findings on 
Neurofeedback as an intervention for Autism Spectrum Disorder and therefore studies have 
been limited to findings regarding the efficacy of the intervention on the child and not many 
studies have been done that investigate the effects of Neurofeedback intervention on the 
primary giver and the family as a whole (Altobelli, 2012).  
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It is clear that further research and reliable information in this area is needed (Larsen, 2012). 
This research study contributes to filling this gap in the body of knowledge and existing 
literature, directly contributing to understanding what specific problems with Autism 
Spectrum Disorder led primary caregivers to choose this intervention, how beneficial it was 
to the child, and how satisfactorily this intervention affected the whole family system. The 
purpose of this study is to gain qualitative insight into and understanding of the experiences 
of primary caregivers with regard to change in behaviour of children who have received 
Neurofeedback as an Autism Spectrum Disorder intervention. 
2.9 Primary caregivers’ experiences of Neurofeedback as an intervention 
According to Altobelli (2012), primary caregivers have specific types of experience that lead 
them to Neurofeedback as an intervention. Socialisation is one area where most primary 
caregivers hope that Neurofeedback may provide improvement as this is one of the most 
challenging factors children struggle to overcome. 
In a study conducted by Altobelli (2012), primary caregivers of autistic children who 
received Neurofeedback as an intervention indicated that the intervention played a crucial 
role in the ability to provide the autistic child with a calming effect and a general sense of 
wellbeing, which in turn seemed to make the daily living of an autistic child more bearable 
and less distressing. The primary caregivers’ feedback in Altobelli (2012) study on the impact 
of Neurofeedback for the autistic child indicated that as primary caregivers they believed that 
the intervention was beneficial in reducing the symptomatology of Autism Spectrum 
Disorder and increasing the effect of other treatment modalities. According to Altobelli 
(2012), some primary caregivers expressed dissatisfaction with Neurofeedback as an 
intervention with reports of minor irritability in the autistic child following sessions and one 
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reporting mild sedation. Because autistic children have sensory sensitivity the gel used to 
attach the electrodes to the scalp can cause the child to be uneasy and increase anxiety 
(Altobelli, 2012). One of the dissatisfactions reported by the primary caregivers was the lack 
of research study available on Neurofeedback as an intervention for autism as well the lack of 
available practitioners (Altobelli, 20112). 
Despite much research having been conducted on the traditional invasive treatment options 
on Autism Spectrum Disorder, little is known about the other non-invasive treatment options. 
This is true especially in South Africa, with Neurofeedback as an example of a non-invasive 
treatment option.  
2.10 Summary 
This chapter examined the literature regarding Autism Spectrum Disorder, how it impacts on 
the family system, its prevalence and statistics to indicate the status of Autism Spectrum 
Disorder in the Western Cape and in the South African context. The characteristics and 
assessment of Autism Spectrum Disorder were discussed, as well as the reasons for primary 
caregivers’ choice of various therapeutic modalities, for example behavioural, 
pharmacological and other alternative non-invasive interventions. Neurofeedback as an 
intervention for Autism Spectrum Disorder and the primary caregivers’ experiences of 
Neurofeedback as an intervention were examined. International literature indicates that South 
Africa is still lacking much research in the field.  
The next chapter will focus on the methodology of the study. 
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CHAPTER 3: METHODOLOGY 
3.1 Introduction 
This study utilised a qualitative research methodology. This methodology sought an in-depth 
understanding of the primary caregiver’s experiences of children who have received 
Neurofeedback as an intervention for Autism Spectrum Disorder. Each primary caregiver’s 
experience of how Neurofeedback plays a role as an intervention is unique. A qualitative 
research methodology allows the researcher to gain insight into the primary caregivers’ 
personal experiences, gathering information about the subjective experiences and specifically 
accessing their experiences about the intervention (Bailey, 2007). It should also help in 
building a sense of trust between the researcher and the participant that enables the researcher 
to make connections or discern differences between primary caregivers’ experiences of 
Neurofeedback intervention. This study investigated the insider perspective to explore and to 
probe each primary caregiver’s unique experience, and allowed the primary caregivers the 
freedom to express their experiences to establish whether they were satisfied or dissatisfied 
with the intervention and how it influenced the family system as a whole. 
3.2 Research design 
This study used an exploratory research design. Exploratory studies are used when the topic 
or phenomenon to be studied is new and when data is difficult to collect (Babbie & Mouton, 
2001). The study therefore employed an exploratory research design to explore the 
participants’ experiences through their own words. The participants’ experiences of the 
results of therapeutic modality were captured from an insider perspective, thus allowing the 
researcher to better understand how the participants experienced the effects of Neurofeedback 
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on their child. The study also explored whether the participants perceived changes in their 
family life and if so what the nature of the changes was (Babbie & Mouton, 2001). 
3.3 Research setting 
This study was conducted within the Western Cape and participants were contacted through 
Neurofeedback practitioners, and autism-affiliated organisations in the Western Cape. The 
population of the Western Cape for 2015 was estimated at 5.8 million people representing 
approximately 10% of the national population. The population has continued to grow over the 
past six years at a rate of 9.6% (Autism Western Cape, 2015).  
Neurofeedback is still fairly new in South Africa and therefore not yet well known. Most 
Neurofeedback practitioners are based in Johannesburg, some in Cape Town and Durban and 
a few in the rural areas (Van der Linde et al., 2016).  
Researchers state that the clinical effects of Neurofeedback training can be considered 
clinically meaningful in the field of ADHD treatment, which is a disorder of not being able to 
focus attention appropriately, being hyperactive or impulsive and not being able to control 
behaviour, or a combination of these (Van der Linde et al., 2016). Throughout the Western 
Cape and within the South African context many parents seek Neurofeedback to treat their 
ADHD child. However, most recently Neurofeedback has started to be become more widely 
used and popular for treating Autism Spectrum Disorder as well, as it also stabilises the brain 
to reduce anxiety and depression, allowing for better functioning as a whole (Springer, Van 
Toorn, Laughton, & Kidd, 2013). 
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3.4 Participants and sampling 
The researcher ensured that the participants chosen were racially, culturally, and socio-
economically diverse. The sample consisted of five participants purposively selected based 
on the researcher’s judgement with relevance to the purpose of this study (Babbie & Mouton, 
2001, p. 166). Purposive sampling is sometimes appropriate for a researcher on the basis of 
his or her own knowledge of the population, its elements, and the nature of the research study 
(Babbie & Mouton, 2001 p. 166). Purposive sampling allows the researcher to recruit 
participants that are knowledgeable and who are willing to provide the information and 
experiences the researcher is seeking. This type of sampling is used where there is a limited 
number of individuals that possess the trait of interest (Babbie & Mouton, 2001). Babbie and 
Mouton (2001) indicate that a small number of participants will provide sufficient data for 
analysis.  
The sample was recruited through local autism support organisations as well as through 
mental health care providers that specialise in Autism Spectrum Disorder and Neurofeedback 
as an intervention. The criteria for participation included that the child had to have been 
diagnosed with Autism Spectrum Disorder and this was documented in the participant 
information form (Appendix A). Also, the children who completed Neurofeedback as an 
intervention for Autism Spectrum Disorder had to have received at least 10 sessions. The 
criterion that the patient must have completed at least 10 sessions of Neurofeedback 
treatment as a minimum number of sessions is applicable as specified by Altobelli (2012) 
whose research used this as the minimum required to achieve perceptible results. 
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3.5 Procedure 
Permission and ethical clearance to conduct the study was obtained from the Humanities and 
Social Sciences Research Ethics Committee of the University of the Western Cape. Seven 
Neurofeedback practitioners within the Western Cape who are registered with HPCSA (a 
statutory body, established in terms of the Health Professions Act No. 56 of 1974 for all 
health professions in South Africa in a variety of disciplines such as psychology, 
occupational therapy, medical doctors) provided the researcher with a contact list of primary 
caregivers whose clients (i.e. autistic children) had received Neurofeedback as an 
intervention. The Neurofeedback practitioners secured the caregivers’ consent to being 
contacted by the researcher. An information briefing was held with each primary caregiver 
where the purpose of the study was explained, and in-depth information about the study, as 
well as its purpose and its possible benefits, was provided. At this meeting the primary 
caregivers were provided with an information sheet (Appendix A), and signed an informed 
consent form (Appendix B). All of the participants were informed regarding confidentiality 
and anonymity. The researcher then formulated a list of the times of the scheduled interviews 
as well as the venues where the one-on-one interviews were to be held. The researcher 
prepared all the logistics and allowed for the interviews to take place within the comfort of 
the participants’ homes or at a neutral venue. With consent from the participants, all the 
interviews were audio-taped and transcribed (Appendix B). All interviews ranged from 45 to 
60 minutes in length.  
3.6 Data collection 
The data collection commenced when the research was approved by the Humanities and 
Social Sciences Research Ethics Committee of the University of the Western Cape. 
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Data was collected through semi-structured interviews. A semi-structured interview is a 
qualitative method which uses open-ended questions that offer participants the opportunity to 
respond in their own words and to express their unique personal perspective (Patton, 2002). 
Kvale (2010, p. 8) has defined semi-structured interviewing as “an interview with the purpose 
of obtaining descriptions of the life world of the interviewee with respect to interpreting the 
meaning of the described phenomena”, and as such allowed the researcher to gain insight into 
the topic of interest. The fact that this research study utilised semi-structured questions 
ensured that the primary caregivers could respond in their own words and express their 
unique personal perspectives (Braun & Clarke, 2006). Kvale (2010) has defined semi-
structured interviewing as “an interview with the purpose of obtaining descriptions of the life 
world of the interviewee with respect to interpreting the meaning of the described 
phenomena” (p. 57). Semi-structured interviews also allow the researcher to gain knowledge 
and insight without being overly directive. A consistent set of questions was asked by means 
of an interview guide that was used throughout the study. In this way, the interviewer asks 
spontaneous questions but stays within the focus and scope of the set interview questions. A 
semi-structured interview remains task-oriented and this serves as an important advantage 
(Braun and Clarke, 2006).  
The interview schedule comprised two sections: section A concerned biographical 
information and section B prompted the primary caregivers to express their experiences to 
establish whether they were satisfied or dissatisfied with the intervention and how it 
influenced the family system as a whole (Appendix C). The interview questions were 
structured in such a way as to guide topics or subject areas within which the interviewer 
explores, probes and asks questions that allow the researcher to elucidate and illuminate that 
particular subject. The questions that were developed were intended to elicit experiences and 
to provide the researcher with insight and perceptions to answer the research questions that 
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the study set out to answer. The interviewer remained free to build a conversation within a 
particular subject area, to word questions spontaneously, and to establish a conversational 
style, but with the focus on a particular subject that has been predetermined (Patton, 2002). 
These questions were open-ended and conversational in nature. The interviews were about 45 
to 60 minutes in duration. The researcher also recorded the process notes in a journal that was 
referred to when conducting the analysis and writing up of the results. This was important for 
the data analysis as it fosters self-reflection, and self-reflection was important for 
understanding and meaning making. It also assisted in that it revealed emergent themes.  
Throughout the interview process, the primary caregivers were emotional when sharing 
memories of the struggles that they endured because of their child living with Autism 
Spectrum Disorder. Overall, the mood of these caregivers was positive and they expressed 
appreciation for the fact that the researcher reflected and empathised with them on their 
shared experiences as they felt that their feelings were validated. This ensured that a good 
rapport was built with the result that the caregivers were more open in sharing their 
experiences in a contained manner as they felt that they could now trust the researcher. 
Further reflective experiences are highlighted in Chapter Five. 
3.7 Data analysis 
Analysis of the data was done using Braun and Clark’s (2006) thematic analysis method. This 
is widely used in qualitative research studies and focuses on examining the themes within the 
data. This method emphasises the organisation and rich description of data sets. Implicit and 
explicit ideas within the data are identified using the thematic analysis which goes beyond 
simply counting phrases or words in a text. Thus, coding is the primary process for 
developing themes and encoding the raw data prior to interpretation. The comparisons of 
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themes and the interpretations of these codes can be identified by theme frequencies, 
graphically displaying relationships between different themes and identifying their co-
occurrence. Using the thematic analysis is appropriate as it captures the intricacies of 
meaning within the data set (Braun and Clarke, 2006). 
Firstly, the recordings of the interviews were transcribed verbatim, and patterns of 
experiences were noted from the transcripts. Secondly, the researcher derived themes from 
the data. The data were coded according to relationships between one or more of the themes 
(Braun and Clarke, 2006).  
To ensure that data are correctly identified, analysed and reported, a thematic analysis 
includes patterns (themes) within all the data (Braun & Clarke, 2006). A theme is “a 
recurring pattern, topic, viewpoint, emotion” (Bailey, 2007, p. 43). The different insights and 
knowledge from the participants were identified in relation to the research questions provided 
and analysed. Themes were more data driven than theory driven and the specific themes were 
derived accordingly. Rich and detailed data was provided through a thematic analysis which 
served as a flexible and useful tool (Braun & Clarke, 2006). The next step was elaboration, 
which was the process of focusing on the finer distinctions of the themes. The final step was 
to interpret, which involved interpreting the data according to the thematic categories derived 
from analysis, including reflection on how subjective experiences may have influenced data 
collection and analysis (Braun & Clarke, 2006). 
The analysis could start once all the interviews were completed and transcribed. The themes 
or emergent concepts were created by using the interview transcripts (Babbie & Mouton, 
2001). All data obtained from the interviews were coded and clustered, allowing the 
researcher to see the patterns and emerging themes. Each theme received different codes 
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which were then applied to each interview, allowing for identification of patterns within the 
participants’ interview (Babbie & Mouton, 2001).  
Thematic analysis was carried out using the five phases proposed by Braun and Clark. These 
steps are as follows: 
1) Understanding oneself with the data 
The researcher immersed himself in the data by repeated reading and became familiar with 
the depth and scope of the content. The next stage was to search for purpose and design 
within the transcribed texts. The patterns that emerged from the primary caregivers’ 
responses through the questionnaire were read by the researcher and relevant patterns were 
searched for (Braun & Clarke, 2006). 
2) Searching for themes 
The listing of subthemes in all the different and relevant data analysed took place at this 
stage. All different subthemes were combined to ensure an overarching theme and were 
sorted accordingly (Braun & Clarke, 2006). 
3) Reviewing themes 
It is important that the themes are refined at this stage. The data extracts must be consistent 
with the theme itself and the overall data which is assessed by the researcher. Through this 
process, the researcher is ensuring that a theme has a logical flow to try to fit a thematic plan 
into the data (Braun & Clarke, 2006). 
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4) Defining and naming themes 
According to Braun and Clarke (2006, p, 82), “a theme captures something important about 
the data in relation to the research question and represents some level of patterned response 
or meaning within the data set”. The researcher captured the essence of each theme as well as 
each detailed aspect of the themes. The names and definitions of each theme were generated 
(Braun & Clarke, 2006). 
The data collected from the semi-structured interviews yielded overarching themes, that 
resulted from specific questions and these themes were identified through analysis of 
responses from the primary caregivers (Braun & Clarke, 2006). 
5) Producing the report 
To be able to tell a complicated story to the readers that it is trustworthy and ensure that the 
data is valid, a final analysis write-up report was completed. This demonstrated the 
universality of the theme, as it was important to include enough of the data that was obtained. 
To make an argument regarding the research question it is necessary to go beyond mere 
description of the data and the analytical narrative needs to go further (Braun & Clarke, 
2006). 
3.8 Trustworthiness 
“Credibility” ensures confidence in the “truth” of the findings (Merriam & Tisdell, 2015). By 
achieving credibility for this study, the researcher continually engaged with primary 
caregivers during the one-on-one interviews, the researcher obtained credibility. 
“Dependability” and “transferability” mean showing that the findings are consistent and 
repeatable and that they have applicability in other contexts (Merriam & Tisdell, 2015). The 
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researcher validated the dependability and transferability criteria through “thick description” 
and purposeful sampling. The researcher provided the purposefully selected participants with 
a detailed description of the nature of the inquiry (Creswell, 2007). 
“Conformability” is the degree of neutrality or the extent to which the findings of a study are 
shaped by the participants and not by researcher bias, motivation, or interest (Merriam & 
Tisdell, 2015). This was ensured through an audit trail of all records and activities throughout 
the research process. Qualitative methods need to ensure trustworthiness of the findings and 
ensure that the findings occur as the researcher says they did (Creswell, 2007). The researcher 
ensured that the participants were not coerced in any way and they had every opportunity to 
express their feelings or withdraw from the study.  
3.9 Reflexivity 
To ensure a context of interactive meaning-making the researcher used reflexivity to reveal 
preconceptions and situational dynamics in which the interviewer and participants are jointly 
involved (Collins et al., 2000). The researcher has conducted previous research studies on 
Autism Spectrum Disorder, so it was important that the researcher maintained a critical self-
reflection, sensitivity to and cognisance of his own views and opinions. The researcher 
acknowledged the frame of reference of the primary caregivers and was sensitive throughout 
the interview process, being mindful of the emotions that can be elicited from the primary 
caregivers as well the feelings that evoked in the researcher. The researcher had to keep in 
mind that he was a researcher and not a therapist. To ensure that the researcher was not 
biased while conducting the research study he tried to be aware of any preconceived ideas or 
assumptions. The researcher was therefore aware of how he might project his own subjective 
views on to the research, particularly because he had worked with parents of Autism 
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Spectrum Disorder children before. The researcher was constantly aware of how he was 
experienced by participants and consistently ensured that the meaning of the information 
shared was not distorted. It was important that the researcher maintained critical self-
reflection and was sensitive to and cognisant of his own views and opinions. The researcher 
has kept a self-reflective journal to facilitate reflexivity (Babbie & Mouton, 2001). 
3.10 Ethics 
The current study ensured ethical norms such as obtaining informed consent by explaining 
the benefits, rights and responsibilities of the potential primary caregivers prior to their 
recruitment (Appendix A). The researcher provided the primary caregivers with an 
information sheet and consent form to be signed (Appendix B). The participants were assured 
that their identity would remain confidential and were assured that the information obtained 
would only be used for the purposes of the research project. Each primary caregiver was told 
what the main aim of the study would be as well as how it would contribute directly to them 
and to understanding and treating Autism Spectrum Disorder in South Africa through gaining 
understanding of Neurofeedback as an intervention, and contributing to narrowing the gap in 
the body of knowledge and existing literature. The researcher explained to each primary 
caregiver what was expected of them in that they needed to meet certain criteria as well as 
that the investigation consisted of open structured questions and that they could freely 
express themselves in the answering of these questions. It was clearly explained by the 
researcher that the findings and results of this research study may be shared with primary 
caregivers and practitioners through talks or leaflets. Participants’ permission to record the 
interview was obtained and the data has been stored in a safe place, locked away in a secure 
cupboard. Audio data will be destroyed at a reasonable time after the completion of the study. 
The primary caregivers’ rights to privacy were respected by means of confidentiality which 
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was maintained by means of keeping all the interview recordings, field notes, reflective 
journals and the signed consent forms locked away at all times, to be destroyed after the 
research was completed. The primary caregivers were further advised that they had the right 
to withdraw from the study at any time without any negative consequences. Debriefing the 
primary caregivers at the end of the research session was vital as it benefits both the 
researcher and primary caregivers (Haslam & McGarty, 2010). An important goal of 
debriefing is that it educates the participants about the research and addresses any concerns or 
miscommunication, leaving the primary caregivers with positive feelings about their 
participation in the research study (Haslam & McGarty, 2010). It also provides the researcher 
with a sense of what the emotional state of the participants is and if necessary the researcher 
may refer participants to a psychological counsellor or psychologist for further assistance. 
3.11 Summary 
In this chapter, the research process used to conduct this study has been discussed. This 
commenced with a description of qualitative research. The research design was described, 
and the choice of data collection methods was also justified. The data analysis techniques that 
allow for the categorisation of data collected during this study were explained. To conclude 
this chapter, ethical considerations were discussed. The following chapter focuses on 
expanding on themes derived from data categories, to be followed by a detailed discussion of 
the findings of the research study.  
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CHAPTER 4: RESULTS 
4.1 Introduction 
This chapter focuses on identifying themes and the subthemes that emerged in the study and 
answering the research questions.  
The research questions are directed at understanding the experiences of primary caregivers 
with Autism Spectrum Disorder children who have undergone Neurofeedback as an 
intervention, and finding out whether the primary caregivers were satisfied or dissatisfied 
with Neurofeedback intervention and whether the intervention influenced the family system, 
and if so, how. 
Previous research studies have shown that extensive data have been collected in a 
quantifiable manner and in numerically measurable methods on the efficacy of 
Neurofeedback on Autism Spectrum Disorder. However, primary caregivers have not had 
sufficient opportunity to share their experiences of the Neurofeedback intervention and how it 
influences their family. A gap identified in research, especially as it pertains to South African 
research, is created by the lack of research on Neurofeedback as an intervention for Autism 
and how primary caregivers experience this intervention and how it influences their family 
structure. A child with Autism Spectrum Disorder presents challenges for primary caregivers 
in all aspects of child rearing. Primary caregivers often pursue a variety of intervention 
modalities to help their autistic child. In this study the researcher therefore explored the 
experiences of five Western Cape primary caregivers to determine their subjective viewpoints 
with regard to Neurofeedback as an intervention, finding out whether the primary caregivers 
were satisfied or dissatisfied with Neurofeedback intervention and whether the intervention 
influenced the family system. 
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This study made use of a qualitative data collection method, namely semi-structured 
interviews, observations and reflective journals, to ensure that the account was rich and 
comprehensive (Creswell, 2007). A thematic analysis was produced which provided a 
descriptive representation of the findings. All the interviews were transcribed from audio 
recordings and field notes. Common themes were identified and extracted through repeated 
reading of and reflection on the transcripts, reflective journals and notes. Data were coded 
during the process of data reduction and the coding process allowed themes to emerge and 
patterns of experiences to be noted. In the process finer nuances emerged in the themes. The 
themes were then linked to the literature to gain a deeper understanding of the issue under 
investigation. The last stage was to interpret the data according the thematic categories 
obtained from the analysis and reflective comments on how subjective experiences may have 
influenced data collection and analysis (Braun & Clarke, 2006). Four themes emerge from 
the interview data, namely:  
 Theme 1: Selection and initial perceptions of multiple therapeutic interventions; 
 Theme 2: Primary caregivers’ perceptions of the benefits of Neurofeedback intervention 
and their dissatisfactions; 
 Theme 3: Primary caregivers’ perceptions of the benefits of Neurofeedback intervention 
and their dissatisfactions; and 
 Theme 4: How Neurofeedback intervention impacted on the whole family system. 
4.2 A profile of the participants 
During the interview of the five participants brief demographic information was requested. 
Primary caregivers had to meet certain criteria in order for them to participate in the study. 
All of the participants had to reside within the Western Cape region, and in order to recruit a 
diverse sample, when selecting participants, race, culture and socio-economic factors were 
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considered. The criteria for selecting the participants were that their children had to have 
been diagnosed with Autism Spectrum Disorder and that they had received a minimum of 10 
sessions of Neurofeedback. The criterion that the patient must have completed at least 10 
sessions of Neurofeedback treatment as a minimum period for the treatment to have 
perceptible results was based on the benchmark used by Altobelli (2012). 
Although a broad definition of “primary caregiver” was used as a means of sampling, in this 
study the primary caregivers were all parents; four were mothers, and one was the father. A 
brief description of each of the participants will be provided. For the purpose of anonymity, 
the participants are referred to by number. 
4.2.1 Participant 1 
Participant 1 is a married, Caucasian, Christian female primary caregiver who speaks 
English. Her twelve-year-old son was diagnosed with Autism at the age of 16 months. He is a 
high-functioning autistic child and is currently attending a private international school where 
he is following a mainstream curriculum in the morning and in the afternoon attends social 
skills training and private remedial classes. Her son has received multiple intervention 
modalities for his Autism, with Neurofeedback the most recent intervention. He has received 
a total of 45 sessions over a period of six months. He has a younger brother who is nine years 
old and is diagnosed with ADHD. The family lives in the southern suburbs of Cape Town. 
Both primary caregivers are working. The father is a businessman who runs multiple 
businesses and is often away from home. The mother is working from home running her own 
advertising agency. The family belongs to a high-income group.  
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4.2.2 Participant 2 
Participant 2 is a married, Indian Muslim female who speaks Afrikaans. Her ten-year-old son 
was diagnosed with Autism Spectrum Disorder at the age of 18 months. They live in the 
northern suburbs of Cape Town. Her child is a high-functioning autistic child who is placed 
in a special needs school. He has a twin brother who attends a mainstream school. Her son 
has received 31 Neurofeedback sessions during 2016. They decided to try Neurofeedback as 
they had tried many different interventions which they felt did not really help him. The 
mother reported that her son is very good at sport and she opted for Neurofeedback to help 
him improve his sports performance as there had been drop lately in his performance. Both 
parents are employed. The father is a tradesman and mother is working in the clothing 
industry. The family belongs to a low-income economic status group. 
4.2.3 Participant 3 
Participant 3 is a married, Caucasian female who speaks Afrikaans. Her seven-year-old son 
was diagnosed with Autism Spectrum Disorder at the age of 24 months. They live in the 
northern suburbs of Cape Town. He has four siblings. Her autistic child is relatively high 
functioning and is in a normal mainstream school. He also receives extra remedial classes 
after school in a day-care centre which the school offers. Her son began Neurofeedback 
treatment at the beginning of 2016 and has received 11 sessions. The father is working and 
the mother is a “stay-at-home mom”. The family belongs to a middle-income group. 
4.2.4 Participant 4 
Participant 4 is a divorced Xhosa female who speaks Xhosa and English. She has been 
divorced for more than six years. Her eleven-year-old daughter was diagnosed with a mild 
form of autism and thus is high functioning. She attends a mainstream school and receives 
after-care remedial classes. They live in the southern suburbs of Cape Town. Her daughter 
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started to receive Neurofeedback intervention during 2016. Her mother indicated that she had 
received about 15 sessions in total. The reason she why she opted for Neurofeedback was to 
help her child with her learning and attention and concentration abilities. The family system 
belongs to a middle-income group. 
4.2.5 Participant 5 
Participant 5 is a married Cape Malay male who speaks English. His twelve-year-old son was 
diagnosed with Autism Spectrum Disorder at one year old. He is a very low functioning 
autistic child. He is currently not in school and stays at home with his mother who is looking 
after him full time. His father is employed full time by the Western Cape Government. They 
live on the Atlantic seaboard of the Western Cape. His son started with Neurofeedback 
during 2016. His son has received more than 40 sessions of Neurofeedback. He tried a variety 
of therapeutic treatment modalities before Neurofeedback. The family system belongs to a 
middle-income group. 
Table 4.1: Summary of demographic information of five primary caregivers 
Attributes Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 
Racial, 
religious, 
culture group 
identified with 
Caucasian, 
Christian, 
English 
Indian, 
Muslim, 
Afrikaans 
Caucasian, 
Christian, 
Afrikaans 
Xhosa, 
African, 
Christian, 
English/Xhosa 
Cape Malay, 
Muslim, 
English 
Child with 
Autism  
12 year old 
boy 
 
Diagnosed 
ASD – 16 
months 
10 year old 
boy 
 
Diagnosed 
ASD – 18 
months 
7 year old boy 
 
 
Diagnosed 
ASD – 24 
months 
11 year old 
girl 
 
Diagnosed 
ASD – 24 
months 
12 year old 
boy 
 
Diagnosed 
ASD – 12 
months 
Neurofeedback 
sessions 
45 sessions 
 
 
31 sessions 
 
 
11 sessions 
 
 
15 sessions 
 
 
40 sessions 
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4.3 Presentation of themes 
The themes that emerged after the coding of the data are presented in this section. The 
conceptual framework of the themes and subthemes is illustrated in Table 4.2. Four themes 
were refined into subthemes and are presented as 12 subthemes. These themes and subthemes 
mentioned below are outlined in this table, together with quotations from interview 
transcripts to illustrate points and to support the findings. 
Table 4.2: Conceptual framework 
Themes Identified Description of 
Themes 
Subthemes Examples 
Selection and initial 
perceptions of multiple 
therapeutic interventions 
Primary 
caregiver’s 
challenges and 
experiences of 
interventions.  
 Initial 
selections 
 Ecological 
impact and 
choices 
 We have tried so 
many interventions 
and all promised a 
lot. That’s how I 
ended up with 
Neurofeedback. I 
contacted 
practitioners to 
learn more about 
this intervention. 
 As parents, we can 
only keep trying. It 
is like fishing in 
the ocean. Perhaps 
one day, I will 
catch the fish. 
 Over 15 different 
interventions. I did 
my own research 
on Neurofeedback. 
But allowed me not 
to get my hopes up. 
Behavioural problems 
leading to primary 
caregivers seeking out 
Neurofeedback intervention 
What specific 
problems were 
experienced that 
led them to opt for 
Neurofeedback 
 Social 
impairments 
 Challenges 
pertaining to 
anxiety 
 Learning 
difficulties at 
school  
 Behavioural 
patterns before 
 How do we teach 
him social cues? 
His lack of social 
awareness was a 
huge concern for 
us. 
 We soon realised 
that anxiety is the 
biggest problem 
for our autistic 
child.  
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Themes Identified Description of 
Themes 
Subthemes Examples 
Neurofeedback 
intervention 
 
 Anxiety caused 
him to not function 
with regard to his 
school work and 
overall 
functioning. 
 He struggles 
throughout his 
school years, not 
to have the ability 
to concentrate and 
to learn effectively. 
 Regular tantrums 
and angry outburst 
happened that we 
felt needed some 
type of 
intervention to 
help him. 
Primary caregivers’ 
perceptions of the benefits of 
Neurofeedback intervention 
and their dissatisfactions 
Efficacy is 
determined 
through 
observation of any 
beneficial changes 
or more 
specifically the 
therapeutic effect 
of a given 
intervention 
 Decrease in 
Anxiety 
 Better impact 
on mood 
 Increased 
social ability 
 Primary 
caregiver 
dissatisfaction 
with regard to 
availably and 
research on 
Neurofeedback 
as well tactile 
sensitivity 
 
 My child can 
actually control 
his anxiety level 
better now after 
Neurofeedback. 
 I felt that anxiety 
caused my child 
not to allow for 
self-expression. 
After the 
intervention she 
expresses herself 
more. 
 It provided my 
child with more 
motivation and 
feeling better 
about himself as 
Neurofeedback 
provided self-
regulation which 
he could actually 
see on the screen 
how his brain level 
function when 
anxiety decreases. 
 It made a huge 
difference in his 
social interaction 
with other peers in 
his sport teams. He 
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Themes Identified Description of 
Themes 
Subthemes Examples 
interacted better in 
sport groups which 
resulted that he 
played better in 
team sports. 
 I struggled to find 
registered 
practitioners who 
have good 
references. Also 
not enough 
information was 
available. 
How Neurofeedback 
intervention impacted on the 
whole family system 
The intervention 
showed immediate 
factors that 
impacted on the 
family and its 
members. 
 Neurofeedback 
influenced the 
whole family 
positively 
 Family system 
still functions 
the same even 
with 
Neurofeedback 
as an 
intervention 
 
 I am so glad that 
his anxiety levels 
decreased 
significantly it led 
to my family 
working better as a 
whole unit. 
 It helped my whole 
family to have less 
conflict because 
our child is more 
manageable. 
 Even after 
Neurofeedback his 
aggression levels 
are still high, not 
sure if it helped at 
all. 
 
4.4 Theme 1: Selection and initial perceptions of multiple therapeutic interventions 
This theme highlights the initial difficulties presented to caregivers upon discovering that 
their child might be autistic. They have to struggle with multiple possible treatment 
modalities, none of them being perceived as completely satisfactory. 
The experience of these treatments has an ecological dimension, as we see participants 
making decisions about the choice of modality as a family concern and a family choice. 
http://etd.uwc.ac.za
 
55 
 
The theme therefore has two subthemes, namely the caregivers’ initial experiences of the 
initial selection of interventions, and the ecological dimension of making their choice, 
specifically Neurofeedback as an intervention. 
4.4.1 Initial selections 
Bronfenbrenner’s microsystem suggests that factors which are closely related to the direct 
family structure would have a direct impact on the individual members of the family (Konza, 
1999). The primary caregiver’s choice of seeking help for their autistic child coupled with 
what treatment modalities to choose would play a direct role in the development of their 
child. For some parents a child’s diagnosis of Autism Spectrum Disorder can be devastating. 
Many caregivers raised concerns about the uncertainty of what their next step should be when 
the possibility was raised that their child was presenting with signs of Autism Spectrum 
Disorder. The caregiver’s first step was usually to go to a paediatrician or other specialist for 
an assessment. This is when their journey with treatment interventions starts. Many primary 
caregivers reported obtaining behaviour therapy or speech and language therapy; 
occupational therapy; and pharmacological intervention for the child, as these are the 
common initial interventions available for remediating the symptoms of Autism Spectrum 
Disorder. After the initial therapeutic intervention processes have started, the caregivers are 
often left on their own to manage their autistic child and to monitor the impact these 
interventions have. Many of the primary caregivers do not have the financial means to sustain 
treatment, follow-up visits with medical doctors or other specialised practitioners. This 
results in them doing their own research with regard to multiple intervention options as the 
first point of standard interventions may not be effective for their autistic child. As one parent 
said:  
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Participant 1: All interventions have their own theories and have worked for some children. 
We do not know which one will work for him [the child with autism]. As 
parents, we can only keep trying. It is like fishing in the ocean. Perhaps one 
day, I will catch the fish.  
Participant 3: I have tried them all; I tell you all practitioners believe their intervention is the 
best. I have learned as a parent if I keep on trying I hope and pray I will found 
at least some type of intervention that will make a difference for my child. 
For primary caregivers to make a decision about which intervention to choose or even a 
combination of a variety of treatment modalities can be a difficult decision. The initial phase 
of selecting treatment interventions can be very stressful and confusing; primary caregivers 
are often left alone in seeking out and adopting one particular intervention. 
4.4.2 Ecological impact and choice of neurofeedback 
The mesosystem of Bronfenbrenner emphasises the interactions of the microsystems, for 
example the assistance and availability of treatment to assist primary caregivers with regard 
to the understanding of Autism Spectrum Disorder as well what different treatment 
modalities are available and which treatments are more appropriate than others in seeking the 
best result for their child (Konza, 1999). 
Given the low awareness of the nature of the disorder, caregivers struggle to understand not 
only the symptoms but also the confusing array of potential treatment modalities.  
The ecological approach reveals the potential for a diagnosis of some disorder such as autism 
to disrupt the emotional system of the caregivers and the family. These mixed feelings about 
Autism Spectrum Disorder contribute to the distress about selecting treatment modalities 
(Hoffmann, 2012). For the primary caregivers who had tried many treatment modalities it 
became frustrating, which influenced their perception of these treatment modalities. This 
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influenced their daily lives within the family system, for example school behaviour and social 
interactions. 
Within this sub-theme parents showed awareness of the different interventions that were 
available. Throughout the interviews this sub-theme emerged strongly as a result of many 
treatment modalities that primary caregivers had tried over years, and how these experiences 
of different interventions led them to Neurofeedback, for example: 
Participant 1: So right in the beginning we picked up issues and learning difficulties and we 
sent him for sensory integration work. We have done listening skill therapies, 
we have even done hypnosis. We have even done kinesiology work that 
actually worked well and also craniosacral therapy. It was because of this 
therapy that we realise his anxiety levels are high and needed to be treated. 
That is how we ended up with Neurofeedback, as I read up on how it could 
possibly help with his anxiety. But I tried so many therapies I thought it was 
just another one to tick off that wouldn’t help anyway. 
Participant 2: But because we worked at the remedial school we came across other parents 
who were trying different things. Like Neurofeedback that it worked really 
well and she would recommend it. We as parents were desperate and were 
willing to try it out. 
Participant 5: I think I must have tried over 15 different treatment things. We started with 
occupation therapy and that was more like having fun so I couldn’t see that it 
improved anything and we did listening therapy, the first listening therapy that 
came out in this country it was quite controversial and that had a little bit of 
effect so it was quite effective. Then I did research on the comparison between 
autism and ADHD, and that is when I saw Neurofeedback that is a new 
intervention for the autism spectrum as well. From the onset I told my husband 
that we shouldn’t get our hopes up as autism can’t be cured and it’s a non-
invasive therapy so it probably not effective. 
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It is clear from the experience of these three participants that that choice of Neurofeedback 
came after the experience of multiple treatment modalities. Their choice of Neurofeedback 
came as a result of a combination of research, and word of mouth. One participant was even 
able to draw a conclusion based on making a comparison between ADHD and Autism 
Spectrum Disorder. 
An ecological dimension is evident in the fact that joint decisions were made, reflecting the 
family as a microsystem. In all three instances mentioned above the participants made it clear 
that “this is how we ended up with neurofeedback” (Participant 1) or “we as parents” 
(Participant 2) made a choice (Participant 2), or “I told my husband” (Participant 5). 
It is noteworthy that for three of the participants the choice of Neurofeedback was not made 
with great confidence; it was just another box “to tick” or just another intervention to try. 
It is also evident that caregivers had a degree of awareness of the potential of interventions, a 
concern about specific symptoms, like anxiety, and a sense of desperation, in one case. 
One of the main factors for the primary caregivers to have opted for Neurofeedback was the 
way in which the intervention is administered, as it is a non-invasive approached which 
allows for calmness when administered. All of the primary caregivers had tried multiple 
intervention avenues for better sociability, but felt that Neurofeedback had a lot to offer in 
this regard for their autistic child.  
4.5 Theme 2: Behavioural problems leading to primary caregivers seeking out 
Neurofeedback intervention 
Before discussing the experiences of primary caregivers with Neurofeedback, it is important 
first to discuss what specific problems were experienced that led these participants to opt for 
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Neurofeedback. All of the primary caregivers were asked to describe their autistic child. 
While the symptomatology of each child was different, a common theme emerged: specific 
experiences and problems associated with Autism Spectrum Disorder and how these 
problems influenced their decision to choose Neurofeedback as an intervention. This type of 
finding does not address the experiences of the primary caregivers of Neurofeedback as an 
intervention, but it does have relevance to the different types of experience the primary 
caregivers have when making decisions about Neurofeedback as an intervention option. The 
most relevant difficulties indicated by the primary caregivers had to do with anxiety, social 
impairments, learning difficulties at school and behavioural patterns before Neurofeedback 
intervention. Some of examples mentioned by the primary caregivers were regular temper 
tantrums, angry outbursts and mood dysregulation which often led to dysfunctional social 
interactions in settings such as school. 
Bronfenbrenner emphasises that influences within the environment are bi-directional and 
reciprocal. Children have an impact on their environment just as the environment has an 
impact on them. Therefore, to determine what the behavioural problems associated with 
Autism Spectrum Disorder are for the primary caregivers is important as these behavioural 
characteristics influence the behaviour of others in their immediate environment (Konza, 
1999). 
4.5.1 Social impairments 
All of the primary caregivers saw their children as having social impairment. One primary 
caregiver described how her child struggled with basic social interactions like greeting 
someone appropriately and not being able to read facial expressions. Another primary 
caregiver described how her son could not detect normal social cues like when to talk loudly 
or softly. This resulted in him being aggressive as he did not understand why people became 
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impatient with him. Another primary caregiver described lack of social alertness and how this 
caused relationship problems. She observed that her child spoke very loudly, overriding 
adults, resulting in frustration and stress whenever she had to take her child into public 
situations. Each child’s social ability differed from the rest, but each primary caregiver raised 
concerns about social interaction and cues which resulted in high anxiety levels for the child 
and for them as primary caregivers as well as how this impacts on the family. 
Participant 1: So with the behavioural side of things he struggled, so in other words how do 
you greet someone, how do you look them in the eye? The actual basics the 
invisible curriculum stuff and how to interpret facial expressions and things 
like that was a huge challenge for us. 
Participant 2: Mostly from a social aspect I was very concerned as it influenced him in such 
a way that he couldn’t socially function at school. And in the end it turned out 
that the Neurofeedback helped with his social engagement.  
Participant 3: Socially there was a concern for us as parents because he can’t read other 
people’s emotions and he can’t read social cues at all. He is oblivious to the 
fact that he is blundering in or saying it wrong or too loud or incorrect and 
because he blunders on and he is such a friendly outgoing kid, people take it as 
a good thing as opposed to a bad thing. He was very aggressive when he was 
little and then I took him out of school for three months. So yes, his social 
behaviour was lacking severely behind the norm. 
Participant 4: He is lacking social alertness which has brought its own complications in 
terms of his social interactions and relationships in general because he doesn’t 
have the skills so he can deal with social interactions, that brings a whole new 
adjustment phase. 
Participant 5: I would say he does not understand social cues, there is definitely that 
component of autism.  
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The ecological perspective is the standpoint for conceptualising the changing maturing 
person in a relation to the changing environment (Hoffmann, 2012). 
The ecological approach to perception is applied to the social domain. It relates to emotion 
perception, impression formation, and causal attribution. Autism Spectrum Disorder has a 
direct impact on cognitive approaches; therefore, the role of ecological perception is very 
important to gain relevant social knowledge of an autistic child (Hoffmann, 2012). 
4.5.2 Challenges pertaining to anxiety 
Most primary caregivers raised concerns about their child’s high anxiety levels coupled with 
mood and obsessive-compulsive behavioural tendencies. As a result some children showed 
temper tantrums with aggression which affected their daily lives. For example, when an 
autistic child feels frustrated, coupled with confusion, anxiety or lack of control because of 
behavioural responses which they find difficult to communicate, they express their needs 
through behaviour which is often aggressive, rather than through communicating it verbally. 
Participant 2; So it was more specific the anxiety how he can control his own anxiousness 
and seeing it and function that way? His anxiety impacted on all facets of his 
life and even greatly impacted on us as a family.  
Participant 3: For the first time we could see how his anxiety affected him whereas I just 
thought it was academically with learning difficulties but his anxiety levels 
made it worse. 
Participant 5: You can’t fix Asperger’s, you’re trying to help them cope within that. So it is 
the anxiety for us without a doubt is the number one issue because everything 
else that follows you can overcome like learning difficulties and all of that and 
you can teach a child to be socially engaged if they are not anxious, but if they 
are anxious they shut down completely  
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Participant 1: The biggest problem with Asperger’s is anxiety that is your biggest problem 
because once you have anxiety you can’t study, you can’t learn, you can’t 
function. 
Primary caregivers became aware of the social interactions and learning difficulties without 
realising how high their children’s anxiety levels were. Primary caregivers assume that 
children with Autism Spectrum Disorder prefer social isolation and low social contact. 
However, as primary caregivers they soon realised how their autistic children became aware 
of their social disconnectedness and wished it could be different for them. Hence, the primary 
caregivers who discussed their children’s anxiety levels seemed to feel that anxiety itself was 
the most distressing component of their autistic child’ symptoms. 
4.5.3 Learning difficulties at school  
School-related difficulties include struggles with teacher interaction, anxiousness, attention 
and concentration span. 
Participant 1: So right in the beginning we picked up issues and learning difficulties. 
Especially with regard to my child’s interaction with his school teachers who 
does not know how to treat my child. This worsened his academic 
performance. He struggled with sustaining attention which resulted an increase 
in his anxiety causing him to stress significantly. 
Participant 2: I think [my son’s] alertness levels are very low so he is a dreamer and as an 
autism child in that sense his academics and learning are impacted because he 
is so “fast asleep” all the time he is not learning. 
Participant 3: With Autism Spectrum Disorder they shut down completely and constantly 
struggle with learning at school. 
Participant 4: So now because of autism she struggles at school which means her homework 
will never get done because she can’t focus on the task at hand. 
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Participant 5: With regard to learning difficulties it’s not only the academic that he struggles 
with but it’s the learning on how to communicate. This impacts on his overall 
functioning in school. 
Some of the primary caregivers discussed how their experience with a school for disabled 
children was unsatisfactory. One primary caregiver mentioned that they “didn’t get” what 
autism was about. “We got the impression that [my son] is more of a liability – something 
they didn’t want there.” Most primary caregivers raised the concern how they struggle to 
keep their children focused on their school work and that the further they fell behind the more 
anxious they became. This resulted in their child interacting less socially with the teachers 
and peers. One primary caregiver mentioned her biggest hope for her child was for him to be 
calmer and knowing that him being calmer would improve his academic chances. That was 
why she opted for Neurofeedback. 
4.5.4 Behavioural patterns before Neurofeedback intervention 
To establish if an intervention is effective in treating a patient one must first determine the 
behavioural factors specifically related to autism. Here are some of the practical examples 
that the primary caregivers mentioned before their child’s Neurofeedback intervention: 
Participant 2: With him his emotions wasn’t consistent he became much more aggressive 
and confronting and irritated and stuff than before and that’s why we opted for 
Neurofeedback to determine if it would help with his behaviour. 
Participant 4: My child couldn’t regulate any of her behaviour. This was very concerning for 
me even with multiple treatments that I have tried it didn’t help. 
Participant 5: Temper tantrums and his anger would build and then you could see he was 
going to explode and he wouldn’t be able to notice when it would happen. 
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Participant 3: I think [his] alertness levels are very low as his mind starts to wander off then 
suddenly he becomes a very highly strung child. 
Impaired socialisation and vocalisation are experienced almost all the time by children with 
Autism Spectrum Disorder (Hoffmann, 2012). Impaired vocalisation can be an emotional 
stressor as they do not have the capacity to articulate their emotional state verbally. A 
difficulty in learning is that children with Autism Spectrum Disorder tend to find their own 
way of studying. Most schools attempt to mould children in a specific learning structure and 
method which can be ineffective for an autistic child (Hoffmann, 2012). This all increases the 
child’s anxiety and aggression levels; hence the assumption is often made that they are of 
lower intelligence and this is not necessarily the case (Aman et al, 2015). This motivates how 
external factors like school work and socialisation with peers can cause stress for an autistic 
child which causes them to start acting out in an aggressive way, and being irritated much of 
the time.  
4.6 Theme 3: Primary caregivers’ perceptions of the benefits of Neurofeedback 
intervention and their dissatisfactions 
Caregivers were asked what beneficial changes they had noticed once Neurofeedback 
intervention occurred, and what dissatisfactions they had. Four sub-themes emerged: decrease 
in anxiety; better impact on mood; increased social ability and some dissatisfactions with the 
intervention. The caregivers recounted their own personal experiences on how beneficial the 
intervention was for their autistic child, and most provided their perceptions of how the 
intervention improved their child’s functioning within the family system. There were also 
some primary caregivers who raised dissatisfactions about their experience with the 
intervention. According to Bronfenbrenner’s ecological systems theory these positive and 
negative experiences can have a direct impact within the microsystem of the whole family, 
but changes to the microsystem can cause small changes to occur in other settings (the 
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mesosystem), for example better functioning with peers at school and within the community 
(Bronfenbrenner, 1994). 
4.6.1 Decrease in anxiety 
Most participants noticed a decrease in their anxiety levels, such as anger and frustration, in 
their children following Neurofeedback. 
Participant 1: Mostly from an academic point of view I went for that so that he could cope in 
school better and it actually turned out that the Neurofeedback helped with the 
anxiety. For the first time we could see how his anxiety affected him whereas I 
just thought it would be academic that it would help … Because of 
Neurofeedback his verbal proficiency increased whereas before he couldn’t 
express himself as to what was wrong whereas now he is a lot more expressive 
because he could control his anxiety all that calm, gentle happiness was more 
prevalent as a result he didn’t need to be anxious all the time. 
Participant 5: Mostly from an academic point of view I went for that so that he could cope in 
school better and it actually turned out that the Neurofeedback helped with the 
anxiety. For the first time we could see how his anxiety affected him whereas I 
just thought it would be academic that it would help but it helped us so much 
more. 
Participant 4: But, when she did the brain profiling the anxiety was so very clearly I don’t 
remember which brain wave it is but she just picked up the brain wave and that 
is the one she focused on and that was the calming one and that affected his 
anxiety. 
Participant 3: He said he found that he was able now to control the anxiety. He said as he 
feels the anxiety increase he could then actually points to the base of his neck 
and then he shows like something is climbing at the back of his head and he 
says as it is getting there I know that I can just push it back down again. 
Meaning to push the anxiety right back I think that illustration of my son 
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spoke a thousand words for us. We knew then that Neurofeedback definitely 
helps him to contain his anxiety levels. 
Few of the mainstream treatments for Autism Spectrum Disorder directly focus on associated 
features such as anxiety. Four primary caregivers reported that they had concerns about their 
children’s anxiety prior to receiving Neurofeedback as an intervention. These primary 
caregivers welcomed the reduction of their children’s anxiety levels because of 
Neurofeedback, especially because many other interventions that they had tried, which had 
not been effective. The primary caregivers clearly indicated their awareness that the 
intervention consciously corrects abnormal electrical activity in the brain waves, which some 
contributed to the autistic child’s pre-existing anxiety levels. These parents’ perception was 
that through the provision of constant Neurofeedback training, an autistic child can learn to 
better control anxiety levels and replace them with more calm and relaxing feelings. 
4.6.2 Better impact on mood 
It is important to understand the micro system which focuses on the individual functioning 
within the family structure and how it can affect the different levels of subsystems. Each 
autistic child expresses and experiences their emotions uniquely. If family or community 
members interpret these emotional cues wrongly it can affect the child’s emotional wellbeing 
(Bronfenbrenner, 1994). Young children struggle to understand their own emotions and, 
because they do not always know how to always express emotions, being misunderstood can 
result in increased stress levels (Aman, Arnold, Hollway, 2015). For autistic children this is 
especially significant, and the study revealed that the visual clues given by Neurofeedback 
appealed to their children’s desire to experience a concrete or tangible effect. Some of the 
primary caregivers explained that autistic children are fixated on detail and that they need to 
see first to believe in or to practise change. This is what the primary caregivers liked about 
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Neurofeedback, as it provided an evidence-based approach for their children where they 
could actually see how their brain waves work on the screen and then practise relaxing. This 
made the breakthrough for them, enabling them to practise the techniques at home. So the 
intervention assists the child’s environment to expand, enabling him or her to acquire 
increasingly positive self-regard and feelings of happiness which contributed to better school 
performance and increased social interactions with peers. One of the participants expressed 
the following which formulated the sub-theme: 
Participant 1: He got stuck not able to express himself as a result his mood become low. 
With neurofeedback I think it was the interactiveness which allowed his mood 
to increase for the better.  
Participant 2: So being able to articulate his emotions and where it is extremely important for 
us as a family. So the earlier they get into Neurofeedback the better as it 
helped his mood by better communicating towards us as a family and socially. 
Participant 3: The alertness levels concerning his emotions were consistently better after 
neurofeedback. 
Participant 4: I don’t know what that means now suddenly the fascination of seeing ones 
brain waves. It just kept Asperger kids fascinated by the brain wave and you 
love that. And now you can actually see look at that wow it really does work. I 
should say now breathe deeply, do this, lower your heart rate and he would 
physically watch his heart rate drop, he would watch his brain waves come 
right because it is hard on yourself to know that that is happening especially 
for Asperger kids who are not always body aware as well. So just being more 
aware of this changed his whole mood, he became less irritated with himself 
which I as the parent felt happy with knowing my child is happier than he was 
before. 
The primary caregivers clearly stated that through this intervention the child learned how his 
or her body and mind would react to stressors. This meant that the child experienced a feeling 
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of happiness at being able to control a situation which previously resulted in irritability and 
even anger. 
4.6.3 Increased social ability 
Two of the primary caregivers recognised better social awareness and social ability for their 
children. One primary caregiver mentioned that because of Neurofeedback his team sport 
participation was better and even went as far as to indicate that because of Neurofeedback her 
son got into first teams while previously he struggled even to participate in sports. One 
primary caregiver believed that she could socially connect better with their child because of 
Neurofeedback which allowed her to better train her child in social skills appropriate to a 
conventional social framework. 
Participant 5: It also gave us a way to talk to him we talk about social inappropriate 
behaviour so we could say that it is not socially appropriate right now, you can 
do it at home, but you can’t do it outside or in the public, so we were able to 
get him frameworks as well. 
Participant 2: His team sport after Neurofeedback just flew, he got into all the first teams 
after that and I think it was that social interaction that being to operate in a 
team and working with the coach he functioned better with.. So before neuro-
feedback he was only in the first team for water-polo and then after that he was 
in four first teams. And his social interaction skills improved, he could 
organise a social function after that which was a big step for us. 
Participant 3: After Neurofeedback my child  and I are actually mates we get along with 
each other, we spend time with each other, we don’t clash and we both realise 
when his symptoms escalates. He now knows when to stop. There is no trying 
to catch him to make him stop, he does that himself now. 
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4.6.4 Primary caregiver dissatisfactions  
Most of the primary caregivers noted more benefits from Neurofeedback than dissatisfaction. 
Generally the participants noted definite improvement in their child. However, there were 
two aspects relating to the intervention that concerned some of the primary caregivers. 
One area of concern does not relate to the intervention itself, but rather to the availability of 
the intervention and the limitations of current research about the intervention for autistic 
children. 
One other concern with the intervention was that one child was sensitive to the electrodes on 
the scalp and this caused some discomfort. This is supported by the diagnostic criteria of 
Autism Spectrum Disorder whereby autistic children are hyper- or hypo-reactive to sensory 
input or have unusual interest in sensory aspects of the environment (American Psychological 
Association, 2013). 
Participant 1: I suppose the availability of it. If it was more assessable especially in Cape 
Town I think it would make the intervention more popular. I don’t know it’s 
not that readily available even in South Africa as a whole. 
Participant 5: I definitely think that as a parent I struggled to found out what exactly does 
neurofeedback do? I looked on the internet but it was not clear what it 
specifically mean for autism and as a treatment. I think there needs to be more 
research done on this.  
Participant 3: My son didn’t like the electrodes cap that was placed on his head. He is very 
tactile sensitive. And he became stressed and lost focus while this was on his 
head. 
http://etd.uwc.ac.za
 
70 
 
4.7 Theme 4: How Neurofeedback intervention impacted on the whole family system 
Bronfenbrenner’s ecological theory views individuals as existing within a set of systems “like 
a set of Russian dolls” (Bronfenbrenner, 1994, p. 39). The family forms an inner system of 
proximal processes within which the child functions. Thus the effect of a treatment modality 
on the child will influence the microsystem of the family and by extension the mesosystem of 
the family’s social interactions, which include interactions in “such settings as school, peer 
group, and workplace” (Bronfenbrenner, 1994, p. 39). This theme therefore examines the 
families’ responses and the positive and negative aspects of the child’s behaviour within 
these systems. 
4.7.1 Neurofeedback influenced the whole family positively 
The primary caregivers mentioned positive results because of Neurofeedback and their 
child’s interaction within the family system as it emerged as a strong sub-theme. 
Participant 3: [His] anxiety has hijacked our whole family for years I mean it’s like living 
with an alcoholic, you don’t know what is going to walk in the door. So now 
we as a family function better because my child is much calmer now. 
Participant 1: I don’t have this fear inside of me all the time that he is going to freak out. I 
mean I still do a little bit because it is never going to go away but I don’t have 
that sort of panic, and he’s really happy. And a happy child is a happy parent 
which impact my family as a whole being more happy. 
Participant 4: It was wonderful because the anxiety was down he was lovely to have around 
whereas before he was always the volatile difficult child and after neuro 
training he just calmed down. So I always described it before he always swam 
upstream and now with neuro training he swam downstream with us all as a 
family. 
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Raising a child with autism has serious negative psychological effects on the primary 
caregivers and siblings. The social support structure is a critical factor that can reduce some 
of these negative psychological effects. Most primary caregivers indicated that because of 
Neurofeedback their child’s anxiety was more controlled. As one primary caregiver stated, 
before Neurofeedback their child’s anxiety “hijacked” the whole family and that the family 
had to be consistently aware of how to treat their child. It resulted in the whole family being 
in a state of anxiety. Another primary caregiver mentioned that the family had a fear of when 
the child was going to have another breakdown with aggressive tendencies. Once again 
Neurofeedback resulted in reduced anxiety levels, meaning that the family system as a whole 
was functioning better. Depending on how strongly the family system operates, which 
includes possible factors like giving each spouse personal time, not handling critical 
situations alone, and sharing household responsibilities, will influence the effectiveness of the 
intervention. This finding is supported by research done by Bronfenbrenner (1994), who 
explained the interaction between factors in the child’s maturing biology, his immediate 
family/community environment, and how the societal landscape fuels and steers his 
development. 
4.7.2 Family system still functions the same even with Neurofeedback as an 
intervention 
Despite the positive sentiments of caregivers expressed above, one participant noted that 
although there was “mild” improvement, there was little or no beneficial effect on the family 
as a whole.  
Participant 5: I think and I want you specifically to know about [my son] … it was negative 
on the family because of the increased aggressiveness and irritation even after 
Neurofeedback he still was aggressive. Even at school he fights with other 
boys and even with the neighbours’ son. So yes there were some other mild 
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benefits but mostly the family still stress because of the demands of an autistic 
child. I mean let’s look at his school environment, he constantly fights and 
annoys his peers in class. 
This primary caregiver still feels family stress even though there were some small 
improvements which derived from Neurofeedback for him as an individual. The effect that 
the intervention had on the family system as a whole was not better. The high level of 
aggression was still enough to cause conflict within the family. The escalation of social 
interaction within other settings such as peer interaction within his school environment 
resulted in even more stress for the child and for the family. 
4.8 Conclusion  
From the findings it is clear that primary caregivers are confused and even stressed when 
their child has been diagnosed with Autism Spectrum Disorder, as the burden lies on them to 
get the help which they feel their child needs. The first step is usually to seek medical advice 
about treatments to follow. However, each autistic child is unique and therefore these initial 
treatment modalities might not necessarily be effective for the child. Due to many of the 
parents’ financial constraint they are left alone to select further interventions, It is at this stage 
that parents start to do their research and try to apply different interventions. Neurofeedback 
in one of the many types of interventions options, and specifically one of the non-invasive 
treatment options. 
This study shows that to the primary caregivers Neurofeedback as an intervention can give 
rise to major emotional improvements for their child, having a positive influence on mood, 
reducing anxiety, being generally calmer in many situations and leading to better integration 
into all phases of their lives including school, at home and in social situations. It was evident 
in the findings that Neurofeedback does have some disadvantages like lack of availability of 
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the intervention within the Western Cape, as well causing some stress to the tactile sensitive 
autistic child. Mostly the primary caregivers indicated that the intervention influenced their 
family positively, allowing the family to operate better with their autistic child and shift the 
focus more healthily to the family unit as a whole, rather than focusing on the autistic child. 
One primary caregiver mentioned, however, that even after multiple sessions with 
Neurofeedback as an intervention the severity of their autistic child’s behaviour still 
outweighed the positive effect that the intervention had, resulting in the family still 
experiencing frustration and high stress levels.  
In this chapter, I have presented the data from the research and discussed the four themes and 
11 subthemes that emerged in this study. In Chapter 5, I report on the themes and subthemes, 
the strengths and limitations of the study and my recommendations. 
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CHAPTER 5: DISCUSSION, CONCLUSION AND RECOMMENDATIONS 
5.1 Introduction 
This chapter focuses on answering the research questions, and discussing and interpreting the 
themes that emerged in the study. This is followed by a review of the strengths and 
limitations of this study and recommendations are made for possible future studies. This 
chapter will conclude with the researcher’s reflections on the research process. 
To gain insight into the primary caregivers’ experiences of Neurofeedback as an intervention 
for their autistic child the following research questions were posed: 
 What are the experiences of primary caregivers with Autism Spectrum Disorder children 
who have undergone Neurofeedback as an intervention?  
 Are primary caregivers satisfied or dissatisfied with Neurofeedback intervention? 
 Has the intervention influenced the family system, and if so how? 
Using Bronfenbrenner’s ecological theory, the four main themes can be understood at various 
ecological levels (Rosa & Tudge, 2013). The experiences of the primary caregivers and how 
neurofeedback as an intervention influenced the whole family system make up the 
microsystem of the individual autistic child and the family. The selection and initial 
perceptions of multiple therapeutic interventions fall on the level of the exosystem, and speak 
to the experiences the primary caregiver had with opting for multiple interventions (Rosa & 
Tudge, 2013). The types of behavioural problems associated with Autism Spectrum Disorder 
for the primary caregivers seeking out Neurofeedback intervention speak to the level of the 
mesosystem and how these behavioural problems are associated with one another, such as the 
primary caregivers’ perceptions of the benefits of, and dissatisfaction with Neurofeedback as 
an intervention for their child (Rosa & Tudge, 2013). How Neurofeedback as an intervention 
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impacted on the whole family is regarded as system of which the primary caregivers form a 
subsystem. The family system forms part of the microsystem and how the different factors 
relate to one another do not only directly impact the individual but also the rest of the family 
and can be extended to the level of the mesosystem, such as in the child’s school and direct 
community members and peers (Rosa & Tudge, 2013). 
5.2 Themes 
The four themes that emerged during the data analysis phase of the study offered insight into 
the experiences that primary caregivers have with regard to Neurofeedback as an intervention 
for their autistic child. The four categories, namely knowledge and understanding of the 
intervention, behavioural problems associated with Autism Spectrum Disorder for the 
primary caregivers seeking out Neurofeedback intervention, primary caregivers’ perceptions 
on the benefits Neurofeedback as an intervention for their autistic child and their 
dissatisfaction with it, and how Neurofeedback as an intervention impacted on the whole 
family system, are discussed in the sections that follow. 
5.2.1 Theme 1: Selection and initial perceptions of multiple therapeutic interventions 
The primary caregivers described how their choice of intervention was based on frustration, 
desperation or willingness to try out different treatment modalities. Each primary caregiver 
had subjective viewpoints on what evidence there is for the beneficial change in autistic 
children using Neurofeedback as an intervention. Some of the primary caregivers reported 
that they would be ready to try any intervention if there was a possibility of assisting their 
child improve in any way and that it is not harmful to their child. All of the primary 
caregivers reported that they had tried multiple interventions with some interventions being 
more effective than others. They were so used to trying multiple modes of intervention that it 
had become the norm for them to keep on researching more possible interventions and trying 
http://etd.uwc.ac.za
 
76 
 
more interventions. This gave them, as primary caregivers, a sense of self-awareness to 
provide the best for their autistic child and show them that they will not give up but pursuing 
possible treatments and interventions with the mindset of “you never know this one may be 
the one”. This is an important motivation within the ecology of the different families.  
5.2.2 Theme 2: Behavioural problems leading to primary caregivers seeking out 
Neurofeedback intervention  
The primary caregivers of autistic children have a close community of support structures. 
These support structures can be at schools, support groups, autism support groups, and 
awareness campaigns, among others. As a family and as primary caregivers it is very 
important for them to help their autistic child to adapt as best as possible within their 
community. Most primary caregivers made it clear that they bring their autistic child for 
therapy because the child is struggling with social interaction within his or her community.  
All of the participants in this study said that their child’s core problem was one of high 
anxiety levels. Not only does the high anxiety cause stress for their child, but it also has an 
impact on other intervention modalities and their success. One primary caregiver indicated 
that she was looking for an intervention which would not be overwhelming for her child as 
her child could not read social cues or act on emotions. As a result, the primary caregiver was 
seeking a different type of intervention which was less stressful and more calming for her 
child. One primary caregiver said that she heard from another primary caregiver whose child 
was diagnosed with ADHD that Neurofeedback had been helpful and that it might even help 
for autism. The primary caregiver wanted to try Neurofeedback in the hope that it could 
possibly have an impact on the child’s social interactions, and that the intervention can 
directly help the child to self-regulate by reducing his anxiety levels and learn to control his 
aggression better and replace it with a calmer and more relaxed feeling.  
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One primary caregiver mentioned that school teachers do not know how to communicate or 
treat her autistic child and this worsened his academic performance. Another indicated that 
her child “shuts down” completely at school, not knowing how to communicate effectively 
with school teacher or peers. The primary caregiver felt that communication formed an 
integral part in school life and hoped that Neurofeedback could directly help their child in 
learning to speak better and communicate more effectively to teacher and peers, which would 
in return assist the school to better manage their child’s needs. Therefore, Neurofeedback 
plays a direct role in the readiness and preparations for an autistic child to attend school, as 
one of the major concerns is where children with autism are dysfunctional at school and that 
this affects the teacher and other children. 
5.2.3 Theme 3: Primary caregivers’ perceptions of the benefits of Neurofeedback 
intervention and their dissatisfactions  
The findings showed that all of the primary caregivers perceived some benefit from 
Neurofeedback intervention. There were multiple improved areas that the primary caregivers 
mentioned, the key ones being the reduction in anxiety, increased social ability and 
improvement in mood. The immediate payoff for the child that received sessions of 
Neurofeedback intervention was that he or she just felt more comfortable in themselves. One 
primary caregiver mentioned that the benefit of Neurofeedback was twofold in the sense that 
her son’s management of his anxiety was much better, resulting in less stress for him, and at 
the same time reducing the stress within the family as a whole. Examples were mentioned 
like reduced anxiousness about doing homework, resulting in a more peaceful and relaxed 
atmosphere at home. 
Another major beneficial change was in terms of better insight into mood and emotional 
regulation. This follows from the fact that affect regulation is intimately coupled to arousal 
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regulation. Neurofeedback training enables the child to better regulate influences which play 
a role in their daily lives, because it trains the brain and makes it much more stable in 
controlling circuitry, leading to better emotional stability. So in general the child will go 
through life more in control of their emotions and their behaviour than before. The primary 
caregivers clearly indicated better results in communication, improved speech and improved 
behaviour with a much calmer approach, and there were report-backs from teachers to the 
primary caregivers indicating better behaviour in school, and in social situations. In terms of 
Bronfenbrenner’s ecological system (Bronfenbrenner, 1994), this indicates better interaction 
in the child’s mesosystem, extending from its family to life at school and in society. 
There were also reports of dissatisfaction with Neurofeedback. Autistic children experience 
tactile sensitivity and one of the primary caregivers complained that her child did not like the 
electrodes on their scalp. This was the only complaint about the intervention itself.  
But there was also dissatisfaction about the availability of locally licensed Neurofeedback 
practitioners willing to treat autistic children and the difficulty of obtaining research on 
Neurofeedback for autistic children. Some of the primary caregivers were thus dissatisfied 
with the accessibility of Neurofeedback as a service and treatment option. This is in part a 
consequence of Neurofeedback not being recognised by the HPCSA. 
5.2.4 Theme 4: How Neurofeedback as an intervention impacted on the whole family 
system 
Bronfenbrenner’s ecological model views the primary caregivers and an individual child as 
operating within a complex system of relationships affected by multiple levels of the 
surrounding environment (Rosa & Tudge, 2013). Neurofeedback as an intervention impacted 
the whole family system, directly affecting not only the development of the child but also the 
other family members within the home environment and the school environment as well, 
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resulting in the child and family functioning better within the mesosystem (Rosa & Tudge, 
2013). 
Most primary caregivers of this study indicated that Neurofeedback had a positive influence 
on the whole family. An autistic child within a family system does not only have an impact 
on the primary caregivers but the siblings are also affected. The focal point of the family is 
the autistic child, meaning there would be disruptions to the subsystems which would centre 
on siblings, and indeed all microsystems in the family. Not only do the primary caregivers 
lose their own intimacy, but the siblings that do not have a disorder suffer from the 
caregivers’ distraction, and the primary caregivers experience guilt feelings. Speaking about 
the family ecology, one primary caregiver mentioned that since her child started 
Neurofeedback he suddenly became much more talkative, even though the social interactions 
were still limited. As the sessions progressed her son became much calmer and more relaxed. 
His anxiety levels decreased, with the result that that they as a family could manage him 
much better and therefore the other subsystems of the family could receive more attention 
and the family begins to be less preoccupied with the autistic child’s behaviour. This allowed 
the primary caregivers and other siblings to reconnect emotionally. Practical changes that 
occurred after Neurofeedback were that her son could sit still for much longer periods of 
time. A teacher from his school reported that his behaviour started to improve, with better 
attention spans, and better learning. This positive change impacted the whole family’s 
internal environment (microsystem), but it also caused the family to reconnect with outside 
environments like socialising with friends, going out more and improving their quality of life 
(mesosystem).  
One primary caregiver indicated that despite Neurofeedback sessions her child still showed 
aggressive tendencies and high frustration levels. Even though the intervention did help to 
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alleviate some anxiety levels for her son, there was no functional change in the family 
structure. The whole household was focused on her autistic child, almost fearing when the 
next aggressive acting-out behaviour might occur. As the primary caregivers explained it, 
“it’s like walking on eggs”. The high tension within the family caused strife within the 
marital and couple subsystem of the family. In this single instance, although Neurofeedback 
made a difference for the child, and therefore the mother reported that her son still continues 
with therapy, there is not enough improvements for the family to function better because of 
the intervention. 
5.3 Strengths and limitations of the research study 
One of the strengths of this research study was that families who were raising a child with 
autism were given the opportunity to share their life experiences of having a child with 
autism and sharing their personal stories. Valuable insight into the experiences of different 
aspects of Neurofeedback as an intervention while raising a child with autism was gained. 
Further, other families, and primary caregivers, friends and professionals can be made aware 
of Neurofeedback as an intervention and how it can influence the family life.  
The sample size was the first limitation of this study. The researcher experienced difficulty in 
obtaining a sample population that fitted the participant criteria as Neurofeedback is still an 
emerging practice in South Africa. The number of practitioners who specialise in treating 
Autism Spectrum Disorder with Neurofeedback is limited, so gaining referrals from 
practitioners was challenging. 
Another limitation to this study was that a small sample limited to Western Cape was used, 
which might not provide a good enough representation of the experiences of other primary 
caregivers raising a child with autism. A limited number of different cultural groups of the 
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primary caregivers was another limitation. The study only gained data from primary 
caregivers from four different cultural groups, namely African, White, Indian and Cape 
Malay primary caregivers. South Africa is characterised as multicultural and has a rich 
cultural diversity. More valuable information could have been obtained if more primary 
caregivers from different cultural groups were recruited and included in this study. However, 
due to the difficulty experienced in recruiting participants, it was very challenging to recruit a 
more diverse sample at this stage. A final limitation to this study was the time constraints in 
completing this thesis which led that no pre-testing measurement were done. If more time had 
been available, the researcher would have liked to have observed effects on extended family 
structures and sibling interactions specifically pertaining to Neurofeedback and conduct 
follow-up interviews with the five primary caregivers. However, since this is a mini thesis, 
the scope of this study is sufficient.   
5.4 Recommendations for further study 
This researcher’s inclusion criterion was that the autistic child had received at least 10 
sessions. This suggests that the primary caregivers were generally satisfied with the 
intervention as they would have probably discontinued the intervention if they were not 
happy with Neurofeedback. Thus, the primary caregivers might have been biased in their 
perception of the benefits of Neurofeedback and minimised negative aspects or limitations of 
the intervention. Therefore, to expand the sample to include primary caregivers who have 
decided to discontinue the intervention may reduce the possibility of bias and highlight the 
experiences of caregivers. 
Another possibility is that the perceived benefits from Neurofeedback that the primary 
caregivers highlighted could have been effects of other therapies but the primary caregivers 
may have been biased, viewing Neurofeedback in a favourable light in order to reduce the 
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cognitive dissonance caused by the sacrifices they had to make to obtain Neurofeedback 
intervention for their autistic child. In this light, further research could probe the comparative 
effects of different treatment modalities. Such a study could be conducted on the effects of 
Neurofeedback that isolates the effect of concurrent therapies to further explore the perceived 
benefits that were reported, also to taking into consideration is that a placebo effect may have 
influenced the primary caregivers, resulting in them seeing benefits that they were told to 
expect as a result of the Neurofeedback treatment. 
Only primary caregivers’ perceptions were examined during this research study. As 
previously mentioned the primary caregivers’ perceptions of their experiences may have been 
influenced by various biases. Therefore, a study investigating the correlation between the 
primary caregivers’ perceptions and the practitioners’ perceptions would add value to the 
clinical findings and results of the research study. Perhaps this proposed research study may 
be further explored. 
5.5 Contribution 
This study gives a better and deeper understanding of primary caregivers’ experiences of 
their autistic child who has received Neurofeedback as an intervention. Some of the 
experiences might be similar but the satisfaction or dissatisfaction varies as every primary 
caregiver’s experience is different in its own way and in how it impacts on their family life. 
Many other primary caregivers can gain insight from the experiences of other primary 
caregivers who used this intervention for their autistic child. This study will not only 
contribute towards literature on Autism Spectrum Disorder but also contribute towards the 
field of Neurofeedback in general providing South African contextual information. 
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5.6 Reflection 
As a student studying this year for Masters in Clinical Psychology and extensively covering 
diagnostic criteria of mental disorders, interventions and therapeutic approaches, I have 
developed a special interest in the field of autism, so this research study was very important 
and meaningful for me personally. As a student psychologist contracted to work for the 
clothing industry health care clinic in Athlone, part of my duties have been to provide 
psychoeducation for families affected by autism. As I interviewed the primary caregivers of 
this research study, I soon realised that most parents had high frustration levels with all these 
different types of interventions and they lack understanding of how it influences the family as 
a whole. The five primary caregivers that I have interviewed had experienced a variety of 
interventions of which one of them was Neurofeedback. All five primary caregivers reflected 
how they sought out Neurofeedback because of their own high anxiety associated with their 
children’s behavioural problems. Some of the questions that I asked were difficult for the 
parents to answer, as these questions brought back emotional memories of the struggles they 
endured through their earlier stages of the diagnosis of their child living with Autism 
Spectrum Disorder. At this stage debriefing was important which I did by empathising with 
them and reflecting on how difficult a period it had been for them. What was interesting is 
that all of the five parents that I interviewed have good support groups which are very 
valuable for families of special needs children. After building a rapport with the parents the 
data collected was information rich and seemed to be an accurate reflection of the views of 
the participants.  
During this research process, I gained valuable insight into the families’ experiences. Some 
of these experiences shared on Neurofeedback as an intervention were mostly positive with 
beneficial results, while others were less impressed, with some dissatisfaction. It was also 
revealing to me that primary caregivers’ subjective responses differed, and that improvements 
http://etd.uwc.ac.za
 
84 
 
in their child’s behaviour or emotions which might seem insignificant to an outsider carried 
great weight for them. It also appeared that primary caregivers enjoyed the opportunity to 
share their stories within a psychologically safe environment. 
5.7 Conclusion 
Quantitative research has been conducted on what the efficacy of Neurofeedback is on 
Autism Spectrum Disorder but little is known about the experiences of primary caregivers 
and the family which has received this intervention for their autistic child. Autism Spectrum 
Disorder is among the most difficult and most misunderstood childhood disorders (Evans, 
2007). Problems with the evaluation of autistic children include day-to-day variability in 
symptoms and the nature of presenting problems including the severity levels and the lack of 
agreement on the underlying causes.  
Primary caregivers have over the years tried multiple intervention modalities for their autistic 
child (Altobelli, 2012). Autism has led to great difficulty for primary caregivers who have 
become accustomed to utilising multiple intervention modalities, of which Neurofeedback is 
one of many non-invasive intervention modalities for treating Autism Spectrum Disorder. 
They have hoped that some intervention or a combination of interventions will make a 
difference for their child even if it is a small change to improve their quality of life. This 
research study tapped into the knowledge of what specific behavioural changes or concerns 
about their autistic child that influenced them to try Neurofeedback. Most primary caregivers 
raised behavioural concerns such as increase anxiety, learning difficulty, social adaptability 
problems, aggression and mood related symptoms. 
From the findings of this research study it is clear that Neurofeedback is most effective in 
helping the autistic child with anxiety levels as well as communication and better mood 
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levels. Determining the cost-benefits analysis varies per primary caregiver as one small 
change in their child that is positive is enough to have made it beneficial for them. 
Since Neurofeedback directly contributes to these factors, it also contributes to the family 
social structure, in that it helps the autistic child to prepare for school by enabling him or her 
to communicate better, and reduces anxiety when not in familiar spaces. Better interaction 
with peers, siblings, teachers and primary caregivers is also experienced as a benefit resulting 
from Neurofeedback as an intervention. 
This research study will make other primary caregivers more aware that there are other non-
invasive treatment options for their autistic child. This applies also to practitioners who might 
explore other non-invasive interventions in treating autism. It is important to continuously 
contribute to the body of knowledge within South Africa specifically with Neurofeedback as 
an intervention for Autism Spectrum Disorder and further research studies in this area is 
essential as it informs parents, teachers and people in general who are keen to find out more 
about this intervention and what it entails. 
Raising a child with autism is challenging. The experiences shared in this research study are 
unique and profound. After many unmet expectations of many treatment modalities and the 
continuing effort to keep on trying interventions options such as Neurofeedback to stand a 
chance to better their child’s life, these primary caregivers and families found courage, 
perseverance and hope. They deserve society’s admiration for their optimism and strength. 
  
http://etd.uwc.ac.za
 
86 
 
REFERENCES 
Ahmed, S. P., & Ahmed, M. S. (2015). Risk of inter-related health issues among children 
with ASD in Bangladesh. Global Journal of Medical Research, 15(1), 12–15. 
Alberta, L. A. (2008). Effects of auditory integration training on receptive and expressive 
language in adolescents with Autism Spectrum Disorders. Wayne, NJ: William 
Paterson University of New Jersey. 
Altobelli, J. M. (2012). The experiences of primary caregivers of adolescents who have 
received  neurofeedback as a treatment for autism spectrum disorder: A qualitative 
study. (Unpublished doctoral dissertation.) Philadelphia, PA: Chestnut Hill College, 
Department of Psychology.  
Aman, M. G., Arnold, L. E., & Hollway, J. A. (2015). Assessing change in core autism 
symptoms: Challenges for pharmacological studies. Journal of Child and Adolescent 
Psychopharmacology, 25(4), 282-285. 
American Psychological Association. (2013). Diagnostic and statistical manual of mental 
disorders (5th ed.). Arlington, VA: American Psychological Publishing. 
Ametepee, L., & Chitiyo, M. (2009). What we know about autism in Africa: A brief research 
synthesis. Journal of the International Association of Special Education, 10(1):11–13. 
Autism Western Cape. (2016). What is Autism? Retrieved from 
http://www.autismwesterncape.org.za/what-is-autism/. 
Babbie, E., & Mouton, J. (2001). The practice of social research. Cape Town: Oxford 
University Press. 
Bailey, C. A. (2007). A guide to qualitative field research. 2nd ed.. London: Pine Forge 
Press. 
http://etd.uwc.ac.za
 
87 
 
Bakare, M. (2011). Excess of non-verbal cases of autism spctrum disorders presenting to 
orthodox clinical practice in Africa: A trend possibly resulting from late diagnosis and 
intervention. South African Journal of Psychiatry,17(4), 118-120.  
Billeci, L., Sicca, F., Maharatna, K., Apicella, F., Narzisi, A., Campatelli, G., & Muratori, F. 
(2013). On the application of quantitative EEG for characterizing autistic brain: A 
systematic review. Frontiers in Human Neuroscience, 7.  
doi: 10.3389/fnhum.2013.00442. 
Braun, V. & Clarke, V. (2006) Using thematic analysis in psychology. Qualitative Research 
in Psychology, 3(2), 77–101. 
Bronfenbrenner, U. (1994). Ecological models of human development. In International 
Encyclopedia of Education (2nd ed.). Oxford: Elsevier. 
Burkett, V. S. (2005). Treatment effects related to EEG-Biofeedback for crack cocaine 
dependency: Changes in personality and attentional variables. (Unpublished doctoral 
dissertation). Texas: University of North Texas 
Centre for Disease Control (2010, October 29). Retrieved from 
http://www.cdc.gov/NCBDDD/autism/data/html. 
Coben, R.., Linden, M & Myers T. E. (2010). Neurofeedback for autistic spectrum disorder: a 
review of the literature. Applied Psychophysiology and Biofeedback. 35(1), 83-105. 
Collins, K. J., Du Plooy, G. M., Grobbelaar, M. M., Puttergill, C. H., Terre Blanche, M. J., 
Van Eeden, R. (2000). Study guide: Research in the social sciences. Pretoria: 
University of South Africa. 
Corno, L., & Anderman, E. M. (Eds.). (2015). Handbook of educational psychology. New 
York, NY: Routledge. 
Creswell, J. (2007). Qualitative inquiry and research design: Choosing among five traditions. 
(2nd ed.). Thousand Oaks, CA: SAGE. 
http://etd.uwc.ac.za
 
88 
 
Demos, J. N. (2005). Getting started with neurofeedback. New York, NY: W.W. Norton. 
Eller, F. (2015). The effectiveness of neurofeedback training for children with autism 
spectrum disorders. Wiesbaden: Springer. 
Evans. J. R. (2007). Handbook of neurofeedback: Dynamics and clinical applications. New 
York, NY: Hayworth Medical Press.  
Fischbach, R. L. (2015). Do parents and scientists agree on ASD? Interactive Autism 
Network. Retrieved from https://iancommunity.org/webinar-views-parents-and-
scientists-about-autism. 
Friedrich, E. V. C., Sivanathan, A., Lim, T., Suttie, N., Louchart, S., Pillen, S., & Pineda, J. 
A. (2015). An effective neurofeedback intervention to improve social interactions in 
children with Autism Spectrum Disorder. Journal of Autism and Developmental 
Disorders, 45(12), 4084–100. http://doi.org/10.1007/s10803-015-2523-5. 
Gray, D. (2002). Ten years on: Longitudinal study of families of children with autism. 
Journal of Intellectual & Developmental Disabilities, 27, 215-222. 
Hall, T.L. (2009). Educational psychologists’ perceptions and willingness to incorporate 
technologies, such as EEG Neurofeedback and Quantitative Electroencephalograms 
(qEEG's), into their everyday practices. Retrieved from 
http://mobile.wiredspace.wits.ac.za/bitstream/handle/10539/9399/Research.pdf?seque
nce. 
Haslam, S.A., McGarty, C. (2014). Research methods and statistics in psychology. Berkley, 
CA: SAGE Foundations of Psychology. 
Hoffman, E. (2012). Raising a child with Autism: Exploring family support structures. 
Stellenbosch: University of Stellenbosch. 
Holtmann, M., Steiner, S., Hohmann, S., Poustka, L., Banaschewski, T., & Bölte, S. (2011). 
Neurofeedback in autism spectrum disorders. Developmental Medicine & Child 
Neurology, 53(11), 986-993. 
http://etd.uwc.ac.za
 
89 
 
Hoogsteen, L., & Woodgate, R. L. (2013). Centering autism within the family: A qualitative 
approach to autism and the family. Journal of Pediatric Nursing, 28(2), 135-140. 
Jarusiewicz, B. (2002). Efficacy of neurofeedback for children in the autistic spectrum: A 
pilot study. Journal of Neurotherapy, 6(4), 39-49. 
Karst, J. S., & Van Hecke, A. V. (2012). Primary caregiver and family impact of autism 
spectrum disorders: A review and proposed model for intervention evaluation. 
Clinical Child and Family Psychology Review, 15(3), 247-277. 
Kinnear, S. H., Link, B. G., Ballan, M. S., & Fischbach, R. L. (2016). Understanding the 
Experience of Stigma for Parents of Children with Autism Spectrum Disorder and the 
Role Stigma Plays in Families’ Lives. Journal of Autism and Developmental 
Disorders, 46(3), 942-953. 
Konza, D. M. (1999). An effective teaching model based on classroom observations of 
students with attention deficit hyperactivity disorder. (Doctoral dissertation). 
University of Wollongong Thesis Collection. Retrieved from 
http://ro.uow.edu.au/theses/1769. 
Kvale, S. (2010). Doing interviews. London: Sage. 
Lainhart, J. E. (2015). Brain imaging research in autism spectrum disorders: in search of 
neuropathology and health across the lifespan. Current opinion in psychiatry, 28(2), 
76-82. 
Larsen, S. (2012). The neurofeedback solution: How to treat autism, ADHD, anxiety, brain 
injury stroke, PTSD, and more. Rochester, VT: Inner Traditions/Bear. 
Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Beverly Hills, CA: SAGE 
Foundations of Psychology. 
Mackintosh, V.H., Goin-Kochel, R.P., & Myers, B.J. (2012). “What do you like/dislike about 
the treatments you’re currently using?” A qualitative study of primary caregivers of 
http://etd.uwc.ac.za
 
90 
 
children with autism spectrum disorders. Focus on Autism and Other Developmental 
Disabilities, 27(1), 51-60. 
McDougle, C. J., Scahill, L., Aman, M. G., McCracken, J. T., Tierney, E., Davies, M., 
…Vitiello, B. Risperidone for the core symptom domains of autism: Results from the 
study by the Autism Network of the Research Units on Pediatric 
Psychopharmacology. The American Journal of Psychiatry, 162(6), 1142-1148. 
Merriam, S.B., & Tisdell, E.J. (2015). Qualitative research: A guide to design and 
implementation. Hoboken, NJ: John Wiley & Sons. 
Mthimunye, B. S. (2014). The knowledge and experiences of single mothers raising an 
autistic child in a low-income community in the Western Cape. (Unpublished master’s 
dissertation). University of the Western Cape, Bellville.   
Othmer, S., Othmer, S., & Kaiser, D. (1999). EEG biofeedback. Introduction to quantitative 
EEG and neurofeedback. In J. R. Evans & A Arbanel (Eds.), Introduction to 
quantitative EEG and neurofeedback, (pp. 243-310). San Diego, CA: Academic 
Press. 
Patton, M. (2002). Qualitative evaluation and research methods. (3rd ed.). Newbury Park, 
CA: SAGE. 
Perry, A. & Condillac, R. (2003). Evidence-based practices for children and adolescents with 
autism spectrum disorders: Review of the literature and practice guidelines. Toronto: 
Children’s Mental Health Ontario. 
Pineda, J.A., Juavinett, A., & Datko, M. (2014). Rationale for neurofeedback training in 
children with Autism. In B. Vinood, V.R, Preedy, C.R Martin. (Eds.). Comprehensive 
guide to Autism (pp. 439-460). New York: Springer. 
Robbins, T. (2000). A symphony in the brain. New York: Grove Press. 
http://etd.uwc.ac.za
 
91 
 
Robinson-Agramonte, M., Fraguela, M. E. G., & Bergado-Rosado, J. (2015). Autism, 
development and neural plasticity. Translational approaches to Autism Spectrum 
Disorder. New York, NY: Springer. 
Rosa, E. M., & Tudge, J. (2013). Urie Bronfenbrenner's theory of human development: Its 
evolution from ecology to bioecology. Journal of Family Theory & Review, 5(4), 243-
258. 
Sadock, B. J. & Sadock, V. D. (2007). Kaplan’s and Sadoc’s synopsis of psychiatry: 
Behavioural sciences / clinical psychiatry. (10th ed.). New York: Lippicott Williams 
and Williams. 
Santrock, J. W. (2009). Life-span development. (12th ed.). New York: McGraw-Hill. 
Sichel, A. G., Fehmi, L. G., & Goldstein, D. M. (1995). Positive outcomes with 
neurofeedback treatment in a case of mild autism. Journal of Neurotherapy 1(1). 
Retrieved from http://isnr.org/uploads/(1-1).pdf. 
South Africa info. Autism statistics. 2015. Retrieved from 
http://www.southafrica.info/pls/procs/iac.page?p_t1=1174&p_t2=0&p_t3=0&p_t4=0
&p_dynamic=YP&p_content_id=613667&p_site_id=38. 
Springer, P. E., van Toorn, R., Laughton, B., & Kidd, M. (2013). Characteristics of children 
with pervasive developmental disorders attending a developmental clinic in the 
Western Cape Province, South Africa. The South African Journal of Child Health, 
7(3), 95-99. 
Stephens, M. (2012). Screening for Autism Spectrum Disorders in South Africa: Using the 
Modified Checklist for Autism in Toddlers.. Retrieved from 
http://www.psychology.uct.ac.za/sites/default/files/image_tool/images/117/Marina.St
ephens.pdf. 
Tanguay, P. (2000). Pervasive developmental disorders: A 10 year review. Journal of the 
American Academy of Child and Adolescent Psychiatry, 39, 1079-1095. 
http://etd.uwc.ac.za
 
92 
 
Twoy, R., Connolly, P., & Novak, J. (2007). Coping strategies used by primary caregivers of 
children with autism. Journal of the American Academy of Nurse Practitioners, 19, 
251-260. 
Van Biljon, S., Kritzinger, A., & Geertsema, S. (2015). A retrospective case report on 
demographic changes of learners at a school for children with Autism Spectrum 
Disorders in the Gauteng Province. South African Journal of Childhood Education, 
5(1), 1-26. 
Van der Linde, J., Swanepoel, D. W., Hanekom, L., Lemmer, T., Schoeman, K., Glascoe, F. 
P., & Vinck, B. (2016). Early detection of communication delays with the PEDS tools 
in at-risk South African infants. African Journal of Disability, 5(1). doi: 
10.4102/ajod.v5i1.223. 
Yucha. C., Gilbert. C. (2004). Evidence based practise in biofeedback and neurofeedback: 
Wheat Ridge, CO: Applied Psychopysiology and Biofeedback (AAPB) 
  
http://etd.uwc.ac.za
 
93 
 
APPENDIX A: INFORMATION SHEET 
UNIVERSITY of the WESTERN CAPE 
DEPARTMENT OF PSYCHOLOGY 
Private Bag X 17, Bellville 7535, South Africa 
Tel: +27 21-9592825, Fax: 27 21-9593515 
E-mail: krynauwj@gmail.com 
                                      
INFORMATION SHEET 
Project Title: Exploring primary caregivers experiences of children who have received 
neurofeedback as an intervention for Autism Spectrum Disorder in the Western Cape 
What is this study about?  
This is a research project being conducted by Johann Krynauw at the University of the 
Western Cape and I’m inviting you to participate in this research project as a parent whose 
autistic child has received neurofeedback as an intervention within the Western Cape. The 
purpose of this study is to explore parent’s experiences of children who have received 
Neurofeedback (NFB) as an intervention for Autism Spectrum Disorder (ASD) in the 
Western Cape 
What will I be asked to do if I agree to participate? 
An in-depth interview will be conducted and you will be asked to discuss certain questions 
posed. The questions that will be addressed will be related to your experiences of your child 
who has received Neurofeedback (NFB) as an intervention for Autism Spectrum Disorder 
(ASD), as well as what parental perceptions are there on the satisfaction and dissatisfaction 
with neurofeedback intervention and how does this influence the family system as a whole? 
As a parent you will have valuable insight and experiences on what the problems associated 
with Autism would be for seeking out the intervention of neurofeedback. The interviews will 
 
http://etd.uwc.ac.za
 
94 
 
be conducted in the comfort of the participants’ own venue or at an Autism Support 
Organisation within the Western Cape. The interview will be done within 45 to 60 minutes.  
Would my participation in this study be kept confidential? 
Your identity as participants will remain anonymous and the information obtained will be 
kept confidential. To help protect your confidentiality, the information you provide will be 
totally private; no names will be used so there is no way you can be identified as a result of 
participating in this study. Your information will be anonymous and treated confidentially. If 
we write a report or article about this research project, your identity will be protected to the 
maximum extent possible. 
What are the risks of this research? 
All human interactions and talking about self or others carry some risks. We will nevertheless 
minimise such risks and act promptly to assist you if you experience any discomfort, 
psychological or otherwise during the process of your participation in this study. Where 
necessary, an appropriate referral will be made to a suitable professional for further assistance 
or intervention.  
What are the benefits of this research? 
This research is not designed to help you personally, but the results may help the investigator 
learn more about the primary caregiver experiences of children who have received 
Neurofeedback (NFB) as an intervention for Autism Spectrum Disorder (ASD) in the 
Western Cape. We hope that, in the future, other people might benefit from this study in 
order to understand what parental perceptions are there on the satisfaction and dissatisfaction 
of neurofeedback intervention and how does this influence the family system as a whole.  
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Do I have to be in this research and may I stop participating at any time?   
Your participation in this research is completely voluntary. You may choose not to take part 
at all. If you decide to participate in this research, you may stop participating at any time. If 
you decide not to participate in this study or if you stop participating at any time, you will not 
be penalised or lose any benefits for which you may otherwise qualify.  
What if I have questions? 
This research is being conducted by Mr Johann Krynauw at the University of the Western 
Cape. If you have any questions about the research study itself, please contact Mr Johann 
Krynauw, e-mail: krynauwj@gmail.com. 
Should you have any questions regarding this study and your rights as a research participant 
or if you wish to report any problems you have experienced related to the study, please 
contact:   
Head of Department: Psychology 
Dr. Michelle Andipatin  
University of the Western Cape 
Private Bag X17 
Bellville 7535  
mandipatin@uwc.ac.za 
  
 
Research Supervisor: Department of Psychology 
Dr. Athena Pedro 
University of the Western Cape 
Private Bag X17 
Bellville 7535 
aspedro@uwc.ac.za 
 
 
This research has been approved by the Humanities and Social Sciences Research Ethics 
Committee of the University of the Western Cape. 
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APPENDIX B: CONSENT FORM 
 
UNIVERSITY of the WESTERN CAPE 
DEPARTMENT OF PSYCHOLOGY 
Private Bag X 17, Bellville 7535, South Africa 
Tel: +27 21-9592825, Fax: 27 21-9593515 
E-mail: krynauwj@gmail.com 
 
CONSENT FORM  
Exploring primary caregivers experiences of children who have received 
Neurofeedback as an intervention for Autism Spectrum Disorder in the Western Cape  
The study has been described to me in language that I understand. My questions about the 
study have been answered. I understand what my participation will involve and I agree to 
participate of my own choice and free will. I understand that my identity will not be disclosed 
to anyone. I understand that I may withdraw from the study at any time without giving a 
reason and without fear of negative consequences or loss of benefits.  
 
This research project involves making audio recordings of you. This will ensure that 
credibility, dependability and transferability be maintained throughout the research study. 
The audio recordings will be secured by using password-protected computer files. After all 
transcribing of data has been done the audio recordings will be destroyed and deleted. 
___   I agree to be audio-taped during my participation in this study. 
___   I do not agree to be audio-taped during my participation in this study 
Participant’s name: ……………………………….           
Participant’s signature……………………………….           
Date……………………… 
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APPENDIX C: INTERVIEW GUIDE 
UNIVERSITY of the WESTERN CAPE 
DEPARTMENT OF PSYCHOLOGY 
Private Bag X 17, Bellville 7535, South Africa 
Tel: +27 21-9592825, Fax: 27 21-9593515 
E-mail: krynauwj@gmail.com 
 
INTERVIEW GUIDE 
SECTION A (BIOGRAPHICAL INFORMATION)  
This section of the questionnaire refers to background or biographical information. Although 
we are aware of the sensitivity of the questions in this section, the information will allow us 
to compare groups of respondents. Once again, we assure you that your response will remain 
anonymous. Your co-operation is appreciated. 
 
Kindly provide the following information: 
1. Participants gender? 
2. Participates age? 
3. Participant’s ethnicity? 
4. Participants son/daughter’s gender? 
5. Participants son/daughter’s age? 
6. Please indicate the timeframe (weeks, months, and years) that your child received 
neurofeedback as an intervention? 
7. Please note how many therapeutic sessions have your child received neurofeedback as 
an intervention? 
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SECTION B (KNOWLEDGE, UNDERSTANDING AND LIFE EXPERIENCES 
INFORMATION) 
1. How many treatment modalities have you tried for your autistic child? And what was 
your experience in trying these interventions? 
2. What made you as a primary caregiver decide to choose Neurofeedback as 
intervention in the first place? 
3. What were the symptoms of your child before and after the intervention? 
4. What was your experience as a parent on Neurofeedback as a treatment for your 
child? 
5. Does your child seem different to you as a result of the Neurofeedback treatment? 
6. What are the things you liked and/or disliked about Neurofeedback treatment? 
7. Was there any problem that arose during or after the treatment process? Please 
elaborate 
8. After your child received neurofeedback as an intervention how did it affect and 
impact your family as a whole? 
9. How was your child’s functioning before and after receiving Neurofeedback within 
his interacting environment for example with peers, school, family etc. Please 
elaborate. 
10. What were your stress levels before and after your child received the intervention? 
Please elaborate. 
 
